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CLIENT LOG OF BORING NUMBER B-101

Power/CRSS
PROJECT NAME ARCHITECT-ENGINEER

Northwestern Memorial Hospital Ellerbe Beckett/HOK

SITE LOCATION
Grand/Columbus/Illinois/McClurg Ct.: Chicago. Illinois
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DESCRIPTION OF MATERIAL

SURFACE ELEVATION
Fill: Silty fine to medium sana. little gravel

I a n o Drick. trace cinoers ana glass - gray ana
reddisn Drown - medium dense to loose - moist
(SM)

Fill: Silty c lay, .little crick, trace gravel ana
sana - gray ana redaisn Drown (CD

Fill: Cinoers, little silt, gravel ana sana,
trace Drick - Dlack - loose - moist ISM)
Fill: Silty fine to meoium sana, trace gravel
ana Drick - Drown to orownisn gray - loose -
moist (SM)

Silty fine sana. little gravel - Drown - aense -
saturated (SM)

Silty fine sana. trace c lay , gravel ana peat
- aark gray ana sligntly Dlack - aense -
saturated (SM)

Note: Sample 8 - sligntly organic.
Silty c lay , trace gravel, sana ana snale - gray -
meoium to very s t i f f (CD

. . . continued
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CLIENT

Power/CRSS
PROJECT NAME

a Northwestern Memorial Hospital

SITE LOCATION
Grand/Columbus/Illinois/McClurg Ct.: Chicago. Illinois
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LOG OF BORING NUMBER B-101

ARCHITECT-ENGINEER
Ellerbe Beckett/HOK

DESCRIPTION OF MATERIAL

C
J

Q

£ SURFACE ELEVATION

Continued from previous page

Silty c lay , trace gravel, sana ano snale - gray -
medium to very s t i f f (CD

I

1 Sil ty c lay , trace gravel, sana ana snale - gray -
J. S t i f f to very s t i f f ICL)

I

Silty fine to coarse sana. little gravel, trace
clay - gray - moist (SM)

I

Silty c lay , trace gravel, sana ana snale - gray -
very s t i f f to hara (CD

I

I

~, Silty clay, trace gravel, sana and snale - gray - ,-
'- very s t i f f (CL-MD .--''
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CLIENT
Power/CRSS

LOG OF BORING NUMBER B-101

PROJECT NAME ARCHITECT-ENGINEER
Northwestern Memorial Hospital Ellerbe Beckett/HOK

SITE LOCATION
Grand/Columbus/Illinois/McClurg
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DESCRIPTION OF MATERIAL

SURFACE ELEVATION

Continued from previous page

I Silty clay, trace gravel, sano ano snale - gray -
very s t i f f ICLTML)

I Silty c lay , little sano , trace gravel ano snale
- gray - very s t i f f to naro (CD

End of Boring
Borenole grouted upon completion.
Casing useo: 30 ft . of 4 in

SS* - Standard penetration value oased on f i rst
6 incnes of driving.
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STS Consultants Ltd.

CLIENT LOG OF BORING NUMBER B-102

Power/CRSS
PROJECT NAME ARCHITECT-ENGINEER

Northwestern Henorlal Hospital Ellerde Beckett/HOK

SITE LOCATION
Grand/Columbus/Illlnois/McClurg Ct.: Chicago. Illinois
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DESCRIPTION OF MATERIAL

SURFACE ELEVATION
Driller's DDservation: 3 in. asonalt. 9 in. stone

•v^ fill - - —
Fill: Silty fine to medium sand, little gravel,
trace cinders - Drown ana reaaish Drown - loose
to medium dense - moist (SM)

Fill: Silt/ fine to meaium sano. little gravel,
trace clay - orange-Drown and sligntly gray -
extremely dense ISM)
Silty f ine sano . trace clay ana gravel - Drown
to orownisn gray - extremely Dense to Oense -
saturated ISM)

Silty c l a y , trace gravel , sana and snale - gray -
so f t to s t i f f ICL)

. . . continued
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STS Consultants Lto.

CLIENT
Power/CRSS

PROJECT NAME
Northwestern Memorial Hospital

SITE LOCATION
Grand/Colunbus/Illinois/HcClurg Ct.: Chicago. Illinois
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LOG OF BORING NUMBER B-102

ARCHITECT-ENGINEER
Elleroe Beckett/HOK

DESCRIPTION OF MATERIAL

SURFACE ELEVATION

Continued from previous page

I Sllty c lay, trace gravel, sano ana snale - gray -
soft to s t i f f (CD

I Silty c lay, trace gravel. Sana ana shale - gray -
S t i f f to very s t i f f (CD

. . . continued
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STS Consultants Ltd.

CLIENT
Power/CRSS

LOG OF BORING NUMBER B-102

PROJECT NAME ARCHITECT-ENGINEER
Northwestern Memorial Hospital Ellerbe Beckett/HOK

SITE LOCATION
Grand/Co lumbus/I 1 1 inois/McClurg
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Ct.: Chicago. Illinois

DESCRIPTION OF MATERIAL

SURFACE ELEVATION

Continued from previous page

Sllty c lay, trace gravel, sand and snale - gray -
s t i f f td very s t i f f (CL)

Clayey silt, little sand, trace gravel and snale

Silty clay, little sand, trace gravel and snale
- gray - very s t i f f to naro (CL)

End Of Boring
Borenole grouted upon completion.
Casing used: 30 ft. of A in.
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5TS Consultants Ltd.

CLIENT LOG OF BORING NUMBER B-103
Power/CRSS

PROJECT NAME ARCHITECT-ENGINEER
Northwestern Memorial Hospital Ellerbe Beckett/HOK

SITE LOCATION
Grand/Colurabus/Illinols/McClurg Ct.; Chicago, Illinois
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DESCRIPTION OF MATERIAL

SURFACE ELEVATION
Driller's observation: 3 in. aspnalt. 4 in. stone

\ 'ill -̂̂ "̂
Fill: Silty fine to medium sand, trace gravel,
mortar, crick, cinders and miscellaneous rubDle
- dark grayisn crown - medium dense to loose -
moist (SH)
Fill: Cinders, trace sand and Brick - olack -
loose - moist ISM)'

Fill: 8rok?n concrete, little silt ano sand
- iignt gray - moist ;GM)

Possible fill: Fine sand, little silt, trace
cinders - orown and sligntly gray - oense -
moist ISP)
Silty fine sand . trace gravel - Drown to Drownisn

'gray - oense - saturated (SM)

Silty c l ay , trace gravel, sand and snale - gray -
meoium to s t i f f (CD

. . . continued
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STS Consultants Lt

CLIENT LOG OF BORING NUMBER B-103

Power/CRSS
PROJECT NAME ARCHITECT-ENGINEER

a Northwestern Memorial Hospital Ellerbe Beckett/HOK

SITE LOCATION
Grand/Columbus/Illinols/McClurg Ct.: Chicago, Illinois
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DESCRIPTION OF MATERIAL

E
LJ

B SURFACE ELEVATION

Continued from previous page

Silty c lay, trace gravel, sano and snale - gray -
medium to s t i f f (CD

I

1 Silty c lay, trace gravel, sano and snale - gray -
J. s t i f f to very s t i f f (CD

I

I

Silty c lay , trace gravel, sand and shale - gray -
s t i f f to nard (CD

_|_ Note: Sample J9-irregular sano lenses.

I

, Silty c lay, trace gravel, sand and shale - gray - .-
'- very s t i f f (CD .--'

. . . continued
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CLIENT LOG OF BORING NUMBER B-103
Power/CRSS

PROJECT NAME ARCHITECT-ENGINEER
Northwestern Memorial Hospital Ellerbe BecKett/HOK

SITE LOCATION
Grand/Colurabus/Illinois/McClurg Ct.: Chicago. Illinois
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DESCRIPTION OF MATERIAL

SURFACE ELEVATION

Continued from previous page

Silty clay, trace gravel, sand and snale - gray -
very s t i f f 1CD .

Silty c lay - gray - very s t i f f to medium (CL-CH)

Clayey silt, trace gravel, sano ana snale
- gray - s t i f f (ML-CL)

; Silty clay, some sana . trace gravel ana snale
- gray - s t i f f to nard (CD

Driller's note: Boulders or obstructions from

Sample 27 - badly disturbed.

Ena of Boring
Borenole groutea upon completion.
Casing used: 30 ft. of 4 in.
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CLIENT LOG OF BORING NUMBER B-104
Power/CRSS

PROJECT NAME ARCHITECT-ENGINEER
Northwestern Memorial Hospital Ellerbe Beckett/HOK

SITE LOCATION
Grand/Columbus/Illinois/McClurg Ct.: Chicago. Illinois
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DESCRIPTION OF MATERIAL

SURFACE ELEVATION
v Driller's observation: 3 in. aspnalt. 2 in. ^^~
\ crushed stone fill ^ "̂̂

Fill: Cinders, some DricK, little sand - dark

\JSM) ' ^ "̂̂
Fill: Sllty fine to medium sano, little clay,

1 \ medium dense - moist (SM) ^ "̂̂
Fill: Sllty clay, little sano and orick , trace
gravel and cinders - grayisn crown - medium (CD
Fill: Sllty fine to medium sand, little wood,
trace clay, orick , cinders and mortar - orownisn
gray - loose - moist (SM) —
Sllty fine sand. Sdme gravel - Drown - dense -
moist (SM)

Silty fine to very fine sand, trace gravel
- orown to gray - dense - saturated (SM)

Silty c lay , trace gravel, sano and snale - gray -
medium to very s t i f f (CD

. . . continued
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STS Consultants Ltfl

CLIENT LOG OF BORING NUMBER B-104
Power/CRSS

PROJECT NAME ARCHITECT-ENGINEER
Northwestern Memorial Hospital Ellerbe Beckett/HOK

SITE LOCATION
Grand/Columbus/Illinois/McClurg Ct.: Chicago, Illinois
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DESCRIPTION OF MATERIAL

SURFACE ELEVATION

Continuea f rom previous page

Silty clay, trace gravel, sana ana snale - gray -
meoium to very .stiff (CD

Clayey silt, little sana, trace gravel - gray -

Silty fine sana. little clay - gray - moist to
wet (SMI

E ^v Note: Irregular clay lenses. ^~^s
\ Clayey silt, trace gravel, sano ana snale s^
\ - gray - nara - moist (ML-CL) /

Silty c lay , trace gravel, sana ana snale - gray -
very s t i f f to s t i f f (CD

[

Si l ty c l a y , trace gravel, sana ana snale - gray -
s o f t (CD

Note: Sample 16 - unit cry weignt - 113 pc f .

Sil ty c lay , trace gravel, sana ana snale - gray -
nara (CD

C
Note: Sample 18 - irregular sana seam.

C

U"
1 Clayey silt, trace gravel, sana ana snale

- gray - nara (ML-CL)

Silty c lay , little sana. trace gravel ana snale
'. - gray (CD ..-'"

. . . continuea
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TS Consultants Ltd.

CLIENT
Power/CRSS

PROJECT NAME
Northwestern Memorial Hospital

LOG OF BORING NUMBER B-104

ARCHITECT-ENGINEER
Ellerbe Beckett/HOK

SITE LOCATION
Grand/Columbus/Illinois/McClurg Ct.: Chicago. Illinois
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DESCRIPTION OF MATERIAL

SURFACE ELEVATION
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Continued from previous page
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Silty clay".' little sano, trace gravel ana shale
- gray (CD .
Silt, little clay, trace gravel, sand ana snale
- gray - moist (ML)
Silty clay, little sano. trace gravel ana shale
- gray - very stiff to hard (CD
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End of Boring
Borehole grouted upon completion
Casing used 30 ft . of 4 in.
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The stratification lines represent trie approximate oounoary lines between soil types: in-situ. tne transition may oe gradual.
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STS Consultants Lto.

CLIENT LOG OF BORING NUMBER B-105
Power/CRSS

PROJECT NAME ARCHITECT-ENGINEER
Northwestern Memorial Hospital Ellerbe Beckett/HOK

SITE LOCATION
Grand/Columbus/lllinols/HcClurg Ct.: Chicago. Illinois

D
EP

TH
 (

F
T

)

E
LE

V
A

TI
O

N
 (F

T
)

XI

5 0

lO.O

1

j 5 -Q

gq 0 i

£w U

§
UJ

1
in

HIA

2

3

4

5

6

7

=JB

=i
JU.U

35.0

4U.U

9

10

>-

UJ

PA

bb

SS

PA

SS

PA

SS

PA

SS

RR

SS

RB

SS

RB

SS

•RS-

55

RB

ST

Rfl

RB

SA
M

PL
E

 D
IS

TA
N

C
E

RE
CO

VE
RY

1

1

1

1

DESCRIPTION OF MATERIAL

SURFACE ELEVATION
Fill: Silty clay, trace gravel, sana. toosoil.

\very s t i f f (CD ^, •"""
Fill: Silty fine sano. trace gravel, brick
clnaers ana mortar - Drown ana sligntly DlacK -
medium dense - moist to wet (SM)

Note: Sample 3 - Little toosoil.

Silty f ine to meaium sano. trace gravel - Drown -
saturated ISM)

Silty fine sana, trace gravel - Drown to gray -
saturateo (SM)

Silty fine sana. little c lay , trace gravel ana
coarse sana - gray - saturateo (SM)

Silty c lay , trace gravel , sana ana snale - gray -
meflium to so f t ICL)

Field vane at 37.5 ft.
su = 1264 psf

. . . continued
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STS Consultants L to.

CLIENT
Power/CRSS

PROJECT NAME
Northwestern Memorial Hospital

SITE LOCATION
Grand/Colurabus/Illlnois/McClurg Ct.; Chicago. Illinois
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LOG OF BORING NUMBER B-105

ARCHITECT-ENGINEER
Ellerbe Beckett/HOK

DESCRIPTION OF MATERIAL

SURFACE ELEVATION

Continued from previous page

Silty clay, trace gravel, sano and snale - gray -
medium to so f t t (CL)

1 Silty c lay , trace gravel, sand and snale - gray -
medium to very s t i f f (CL)

Silty c lay , little sand, trace gravel and snale
- gray - very s t i f f to nard (CL)

Silty c lay, trace gravel, sand and snale - gray - .-
~- very s t i f f to s t i f f (CL) .--"

:. . continued
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STS Consultants Lta.

CLIENT
Power/CRSS

LOG OF BORING NUMBER B-105

PROJECT NAME ARCHITECT-ENGINEER
Northwestern Memorial Hospital Ellerbe Beckett/HOK

SITE LOCATION
Grand/Columbus/Illinols/McClurg
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Ct.: Chicago. Illinois

DESCRIPTION OF MATERIAL

SURFACE ELEVATION

Contlnuea from previous page

Silty clay, trace gravel, sana ana snale - gray -
very s t i f f to s t i f f (CD

I Silty c l a y , trace gravel , sana ana snale - gray -
very s o f t to meaium (CD

I Silty clay, trace gravel, sana ana snale - gray -
very st i f f to medium (CD

Silty clay . litt
- gray - naro ((

.le sana, trace gravel ana snale
X)

Ena of Boring
Borenole grouteo upon completion.
Casing usea: 40 ft. of 4 in.
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STS Consultants Lt

CLIENT LOG OF BORING NUMBER B-106
Power/CRSS

i.
PROJECT NAME ARCHITECT-ENGINEER

Northwestern Memorial Hospital Ellerbe Beckett/HOK

SITE LOCATION
Grand/Colunbus/Illinols/McCluTg Ct.: Chicago. Illinois
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DESCRIPTION OF MATERIAL

SURFACE ELEVATION
*•• — Driller s ooservation: 2 in. aspnalt __ '

Fill: Cinders, little sano , trace one* - olack
and dark Drown - medium dense - moist ISM)

Silty tint sano - Drown - very dense to oense -
saturated (SM)

Silty very fine sand, little fine gravel, trace
clay - Drown and gray - dense - saturated (SM-ML)

Silty fine to coarse sand, little fine gravel
- Drown and gray - saturated ISM)

Silty c lay, trace gravel, sand and snale - gray -
medium (CD

rKM vane at 37 j ft
su = 1374 psf

. . . continued
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STS Consultants Lta

CLIENT
Power/CRSS

PROJECT NAME
Northwestern Memorial Hospital

LOG OF BORING NUMBER B-106

ARCHITECT-ENGINEER
Ellerbe Beckett/HOK

SITE LOCATION
Grand/Columbus/Illinols/McClurg Ct.: Chicago. Illinois
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DESCRIPTION OF MATERIAL

c
J
»

a SURFACE ELEVATION

Continued f rom previous page

Silty clay, trace gravel, sano ana snale - gray -
medium (CL)

, „ ._ f

Field vane at 4L5 ft

su-1319psf

, . _ _ _
I Field vane at 47.5 ft

su = 1066 psf

Silty c lay, trace gravel, sano ano snale - gray -
s t i f f (CL)

[

1 Silty c lay, trace gravel, sano ano snale - gray -
very s t i f f to naro ICL)
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STS Consultants Ltd.

CLIENT
Power/CRSS

LOG OF BORING NUMBER B-106

PROJECT NAME ARCHITECT-ENGINEER
Northwestern Memorial Hospital Ellerbe Beckett/HOK

SITE LOCATION
Grand/Colunbus/Illlnols/McClurg
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Ct.: Chicago. Illinois

DESCRIPTION OF MATERIAL

SURFACE ELEVATION

Continued from previous page

Sllty c lay, trace gravel, sana and snale - gray -
very s t i f f to narfl (CD

Clayey silt, little sana, trace gravel - gray -
moist IML)
Silty clay . litt
- gray - naro (C

le sana. trace gravel ana snale
L)

End of Boring
Borehole grouted upon completion.
Casing used 35 ft. of 4 in.
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STS Consultants Ltd.

CLIENT LOG OF BORING NUMBER
POWER/CRSS

B-107

PROJECT NAME ARCHITECT-ENGINEER
Northwestern Memorial Hospital Ellerbe Beckett HOK

SITE LOCATION
Grand/Colurabus/Illinois/McClurg Ct.: Chicago. Illinois
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DESCRIPTION OF MATERIAL

SURFACE ELEVATION

Sand and rubble fill, trace to little bricks,
sand, gravel, wood and cinders - brownish gray -

I Fine to medium sand, little silt, trace gravel,
ruDble a^d wood - gray and dark gray - medium
dense - moist and saturated (Fill - SM)

Note: Strong petroleum odor between 7.5 - 14.5 ft

Fine sand, little silt, trace gravel and shales
- gray and tan - dense - saturated (SM)

saturated (CD

End of Boring
Borehole grouted upon completion
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The stratification lines represent the approximate boundary lines between soil types: in-situ, the transition nay be gradual.

WL HS OR HD BORING STARTED STS OFFICE
13.5 ft WS 07/22/92 Northbrook-01

WL BCR ACR BORING COMPLETED ENTERED Br

HL • RIG/FOREMAN APP'D BY
10 ft AB DR-9/Deon/Dumas DUG

SHEET NO. OF

STS JOB NO.
27313-XH
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CLIENT LOG OF BORING NUMBER
POWER/CRSS

PROJECT NAME ARCHITECT-ENGINEER
„ Northwestern Memorial Hospital Ellerbe Beckett HOK

SITE LOCATION
Grand/Colurabus/Illinois/McClurg Ct.: Chicago. Illinois
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DESCRIPTION OF MATERIAL

LU

0

g SURFACE ELEVATION

•1 Bricks, cinders, little to trace sand, gravel,
miscellaneous debris and wood - brown and gray -
loose to medium dense - desiccated and moist
(Rubble fill)

I

medium dense - moist to saturated (Fill - SM)

J_ Note: Strong petroleum odor and staining between
1 1 and 1 R ft

"T Sample S-6 retained for cnemical testing.

medium dense - saturated (SM)

I
End of Boring
Borehole grouted upon complet ion.
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TONS/FT. 2
1 2 3 4 5

PLASTIC
LIMIT X

10

10

1

\

MATER LIOU
CONTENT X LIH

_ _

20 30 40 K

ID
IT X

A

)

STANDARD
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The stratification lines represent the approximate boundary lines between soil types: in-situ, the transition nay be gradual.

WL WS OR Wb BORING STARTED STS OFFICE
'13.5 ft WS 07/23/92 Northbrook-01

WL BCR ACR BORING COMPLETED ENTERED BY
07/23/92 MG

WL RIG/FOREMAN APP'O BY
11 ft AB DR-9/Mike/Dumas DLG

SHEET NO. OF

STS JOB NO.
27313-XH



|̂ ^^3|
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CLIENT LOG OF BORING NUMBER
POWER/CRSS

B-109

PROJECT NAME ARCHITECT-ENGINEER
Northwestern Memorial Hospital Ellerbe Beckett HOK

SITE LOCATION
Grand/Columbus/Illinois/McClurg Ct.; Chicago. Illinois
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DESCRIPTION OF MATERIAL

SURFACE ELEVATION

Cinders, bricks, wood, peat, sand and gravel
- brown and dark gray - loose to medium dense -
moist (Rubble fill)

Fine to coarse sand, little silt, trace gravel
- brown and dark gray - medium dense to dense
- moist to saturated (Fill - SM)

Note: Slight to strong petroleum odor and
staining between 6 and 16 ft.
Sample S-5 and S-6 retained for cnemical
testing .

Fine and coarse sand, trace silt - brown -
medium dense to dense - saturated (SM-SW]

End of Boring
Borenole grouted upon complet ion.
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The stratification lines represent the approximate boundary lines between soil types: in-situ, the transition *ay be gradual.

ML MS Of) WD BORING STARTED STS OFFICE
14 ft WS 07/23/92 Nortnbrook-01

WL BCR ACR BORIN6 COMPLETED ENTERED BY
07/23/92 MG

WL RIB/FOREMAN APP'D BY
DR-9/Mike/Dumas DLG

SHEET NO. OF

STS JOB NO.
27313- XH



STS Consultants Ltd

CLIENT
POWER/CRSS

PROJECT NAME
Northwestern Memorial Hospital

LOG OF BORING NUMBER . B-110

ARCHITECT-ENGINEER
Ellerbe Beckett HOK

SITE LOCATION
Grand/Colurobus/Illinois/McClurg Ct.: Chicago. Illinois

it
- § DESCRIPTION OF MATERIAL

SURFACE ELEVATION

25
^ O

2S

-Q UNCONFINED COMPHESSIVE STRENGTH
TONS/FT.2

1 2 3 4 5

PLASTIC HATER LIQUID
LIMIT X CONTENT X LIMIT X

x - • A
10 20 30 40 SO

10

STANDARD
PENETRATION BLOHS/FT.
20 30 40 50

55

PA

ss

ss

I
Asphalt - gravel subbase

1
Bricks, cinders, sand, gravel and wood - loose to
medium dense - gray and dark gray - moist
(Hubble fill)

I

0.2

0.0

0.2

0.0

T3TU

SS
Fine to medium sand, trace silt and gravel
- gray - dense - wet and saturated (Fill - SM)
Note: Sample S-6 retained for analytical testing.

55 I

SS

PA

SS I

0.0

0.0

0.0

0.0

End of Boring
Borehole grouted upon complet ion.

The stratification lines represent the approximate boundary lines between soil types: in-situ. the transition nay.be gradual.

13.5 f t
MS OR wo

WS
BORING STARTED

07/23/92
STS OFFICE

Northbrook-01
BCR ACR BORING COMPLI

0Tf?23/92
ENITERED BY SHEET NO. OF

RIG/FOREMAN

DR-9/Mike/Duraas
'O er
DLG

STS JOB NO.
27313-XH



STS Consultants Ltd.

CLIENT
POWER/CRSS

PROJECT NAME
Northwestern Memorial Hospital

LOG OF BORING NUMBER B-lll

ARCHITECT-ENGINEER
Ellerbe Beckett HOK

SITE LOCATION
Grand/Columbus/Illinois/McClurg Ct.: Chicago. Illinois

Q_ LU

S
_J

UJ

DESCRIPTION OF MATERIAL

SURFACE ELEVATION

•r-j UJ

2|
O O

UJ

5

UNCONFINED COMPRESSIVE STRENGTH
TONS/FT.2
1 2 3 4 5

PLASTIC
LIMIT X

X - -

HATER
CONTENT X

LIQUID
LIMIT
- - A

10 10 30 50

10

STANDARD
PENETRATION BLOWS/FT.
20 30 40 50

SS

SS

SS

SS

Asphalt - gravel subbase

i
Fill: Bricks, cinders, sand, gravel, wood,
miscellaneous debris and clay - brown, black and
gray - medium dense to dense (Rubble fill)

I

0.0

o.o

o.o

o.o '•-iao/6

SS I
Fine to coarse sand, trace silt and gravel
- brown and gray - dense to very dense - wet to
saturated (Fill - SM)

I Note: Faint petroleum product odor between
12.5 and 17 ft.

SS

PA

SS

o.o

o.o

o.o

0.0

End of Boring
Borenole grouted upon complet ion.

The stratification lines represent the approximate boundary lines between soil types: in-situ, the transition nay be gradual.

13 ft
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BORING STARTED

07/24/92
STS OFFICE

Northbrook-01
BCR ACR BORINB COMPL ENTI

ERMEG°
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1
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RIG/FOREMAN

DR-9/Deon/KEK
APP'D BY

DLG
STS JOB NO.

27313-XH
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CLIENT LOG OF BORING NUMBER
POWER/CRSS

PROJECT NAME ARCHITECT-ENGINEER
d Northwestern Memorial Hospital Ellerbe Beckett HOK

SITE LOCATION
Grand/Columbus/Illinois/McClurg Ct.: Chicago. Illinois
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DESCRIPTION OF MATERIAL

%

ffi SURFACE ELEVATION
Asphalt - gravel subbase underlain oy concrete
laugered) - desiccated (Fill)

1 and gray - medium dense (Rubble fill)

_L

- gray - dense - moist (Fill - SM - SP)

Note: Gravel lens at 11.5 ft.
T Petroleum product odor between 7.5 and
J_ 12.0 ft.

- brown - dense to very dense - saturated (SP)

End of Boring
Borehole grouted upon complet ion.
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The stratification lines represent the approximate boundary lines between soil types: in-situ, the transition nay be gradual.

WL US OR WO BORING STARTED STS OFFICE
14.5 ft WD 07/24/92 NorthDrook-01

WL BCR ACR BORING COMPLETED ENTERED BY
07/24/92 MG

ML RIG/FOREMAN APP'D BY
DR-9/Deon/KEK DUG

SHEET NO. OF

STS JOB NO.
27313-XH
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CLIENT LOG OF BORING NUMBER
POWER/CRSS

B-113

PROJECT NAME ARCHITECT-ENGINEER
Northwestern Memorial Hospital Ellerbe Beckett HOK

SITE LOCATION
Grand/Columbus/Illlnois/McClurg Ct.: Chicago. Illinois
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DESCRIPTION OF MATERIAL

SURFACE ELEVATION
Asphalt - gravel subbase

I Fill: cinders, bricks, wood chips, sand , gravel
and clay - brown and black - medium dense to
very dense - moist (Rubble fill)

Medium to coarse sand, trace silt and gravel
- black end gray - dense to very dense - moist
and saturated (Fill - SP)

I Note: Strong petroleum odor and staining between
7 and IB ft .

Fine to medium sand, trace silt and gravel
- brownish gray - very dense to extra dense -
saturated (SM - SP)

End of Boring
Borehole grouted upon complet ion.
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Tne stratification lines represent the approximate Dounoary lines between sol] types: in-situ. trie transition nay be gradual.

WL US OR HO BORING STARTED STS OFFICE
14.5 ft WS 07/24/92 • Northbrook-01

HL BCR ACR BORING COMPLETED ENTERED BY
07/24/92 MG

ML RIG/FOREMAN APP'D BY
DR-9/Deon/KEK DLG

SHEET NO. OF

STS JOB NO.
27313-XH
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STS Consultants Ltd.

CLIENT

POWER/CRSS
LOG OF BORING NUMBER B-114

PROJECT NAME ARCHITECT-ENGINEER
Northwestern Memorial Hospital Ellerbe Beckett HOK

SITE LOCATION
Grand/Colurabus/Illinois/McClurg Ct.: Chicago, Illinois
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DESCRIPTION OF MATERIAL

SURFACE ELEVATION
A r*nH ?i 1 !• 1-1 n Q \i

Fill: Cinders,
- brown, black
(Rubble fill)

il c- Kh-^fo

bricks, wood, sand and gravel
and gray - medium dense - moist

Fine sand, little cinders, trace silt, gravel and
bricks - brown and dark gray - medium dense -
moist (Fill - SM)

Fine to coarse sand, trace silt and gravel
- brownish gray - medium dense to dense -
moist to saturated (Fill - SP)

Note: Thin gravel lenses.

Fine to coarse
- gray - dense

sand, trace silt and gravel
- saturated (SM - SP)

End of Boring
Borehole grouted upon completion.
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The stratification lines represent the approximate boundary lines between soil types: in-situ. the transition may be gradual.

WL • W$ OR WD
12.5 ft WS

WL BCR ACR

WL

BORING STARTED STS OFFICE
07/27/92 Northbrook-01

BORING COMPLETED , ENTERED BY SHEET NO. OF
07/27/92 MB 1 1

RIG/FOREMAN APP'D BY STS JOB NO.
OR-9/Oeon/Dumas OLG 27313-XH
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STS Consultants Ltd.

CLIENT
POWER/CRSS

LOG OF BORING NUMBER B-115

PROJECT NAME ARCHITECT-ENGINEER
Northwestern Memorial Hospital Ellerbe Beckett HOK

SITE LOCATION
Grand/Columbus/Illinois/McClurg
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Ct.: Chicago. Illinois

DESCRIPTION OF MATERIAL

SURFACE ELEVATION
^^ Aspnait - grav

Fill: Cinders.
- brown, black
dense - moist

Fine to medium
- brown end gr
moist and satu

Note: Strong o
Sample S
testing .

bricks, sand and gravel
and gray - very loose to medium

(Rubble fill)

sand, trace silt and gravel
ay - medium dense to dense -
rated (Fill - SM)

dor between 7.5 and 9 ft.
-4 and S-5 retained for chemical

End of Boring
Borehole grouted upon complet ion.
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The stratification lines represent the approximate boundary lines between soil types: in-situ, the transition may Oe gradual.

HL HS OR HD
33 ft WS

HL BCR ACR

HL
15 ft AB

BORING STARTED STS OFFICE
07/27/92 Northbrook-01

BORING COMPLETED ENTERED BV SHEET NO. OF

RIG/FOREMAN APP'D BY STS JOB NO.
DR-9/Jack/Dumas DLG 27313-XH



STS Consultants Ltd.

CLIENT
POWER/CRSS

PROJECT NAME
Northwestern Memorial Hospital

LOG OF BORING NUMBER B-116

ARCHITECT-ENGINEER
Ellerbe Beckett HOK

SITE LOCATION
Grand/Colurabus/nilnois/McClurg Ct.: Chicago. Illinois

t 2

£

DESCRIPTION OF MATERIAL

SURFACE ELEVATION

25— 3•< •<

I*

-O- UNCONFINED COMPRESSIVE STRENGTH
TONS/FT.2
1 3 3 4 5

PLASTIC MATER LIQUID
LIMIT X CONTENT X LIMIT X

X • A

10 20 30 50

10

STANDARD
PENETRATION BLOHS/FT.
20 30 40 50

SS

SS

SS

SS

i
Asphalt, limestone - gravel sufabase
Fill: Bricks, cinders, wood, sand, gravel and
miscellaneous debris - brown and dark gray -
loose-to very dense - moist (Rubble fill)

i
o.o

0.0

0.0

0.6

SS

PA

Fine to medium sand, trace silt and gravel
- brownish gray - very dense - moist to saturated
(Fill - SM)

SS

SS

PA

SS

0.0

0.0

0.0

0.0

•••-..i

End of Boring
Borenole grouted upon completion.

The stratification lines represent the approximate boundary lines between soil types: in-situ, the transition nay oe gradual.
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BORING STARTED
07/27/92
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Northbrook-01
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12.5 ft AB
RIG/FOREMAN

DR-9/Deon/Dumas
APP'D BY
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STS JOB NO.
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CLIENT
POWER/CRSS

PROJECT NAME

Northwestern Memorial Hospital

LOG OF BORING NUMBER B-117

ARCHITECT-ENGINEER
Ellerbe Beckett HOK

SITE LOCATION
Grand/Colutnbus/Illinois/McClurg Ct.: Chicago. Illinois

Q_ UJ

DESCRIPTION OF MATERIAL

SURFACE ELEVATION

25
£ O
•< <
r*J W
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•ai » —s

UNCONFINED COMPRESSIVE STRENGTH
TONS/FT.2
1 2 3 4 5

PLASTIC
LIMIT X

X - •

MATER
CONTENT X

LIQUID
LIMIT X

. - - A
10 20 30 50

10

STANDARD
PENETRATION BLOWS/FT.
20 30 40 50

SS

SS

SS

I

Asphalt - limestone gravel subbase

Fill: Cinaers. bricks, sand, gravel and wooa
- brown and dark gray - medium dense - moist
(Rubble fill)

o.o

0.0

0.0

0.0

SS

Fine to medium sand, trace silt and gravel
- brownish gray - medium dense to dense - moist
and saturated (Fill - SM)

Note: Sewer odor at 15 ft.

SS

PA

SS

o.o

o.o

o.o

o.o

End of Boring
Borehole grouted upon complet ion.

The stratification lines represent the approximate boundary lines between soil types: in-situ, the transition nay be gradual
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BORING STARTED

07/27/92
STS OFFICE

Northbrook-01
BCR ACR BORING COMPLETED,

27/92
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SHEET NO. OF

RIG/FOREMAN
DR-9/Deon/Dumas

APP'D BY
DLG
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CLIENT
POWER/CRSS

PROJECT NAME
Northwestern Memorial Hospital

LOG OF BORING NUMBER B-118

ARCHITECT-ENGINEER
Ellerbe Beckett HOK

SITE LOCATION
Grand/Columbus/Illinois/McClurg Ct.: Chicago, Illinois
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DESCRIPTION OF MATERIAL

SURFACE ELEVATION

-Q UNCONFINEO COMPRESSIVE STRENGTH
TONS/FT.2

1 2 3 4 5

PLASTIC
LIMIT X

HATER
CONTENT X

«.

LIQUID
LIMIT X

- -A

10 20 30 40 SO

10

STANDARD
PENETRATION BLOHS/FT.
20 30 40 50

ss

ss
3TT

ss

ss

ss

I
Asphalt - gravel suboase
Fill: Cinders, bricks, sand, gravel, wood and
miscellaneous debris - brown and dark gray -
medium dense (Rubble fill)

Note: Sample S-5 and S-5A retained for
chemical testing.

I

0.0

0.0

0.0

0.0

0.0

bA ss

ss

Fine to medium sand, trace silt and gravel
- brownish gray - dense to very dense - saturated
(Fill - SM)

ss
PA

ss

0.0

0.0

0.0

End of Boring
Borehole grouted upon complet ion.

The stratification lines represent tne approximate boundary lines between soil types: in-situ. tne transition nay be gradual.
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11 ft

HS OR WD BORING STARTED
07/27/92

STS OFFICE
Northbrook-01

BCR ACR BORING COMPLETED ENTERED BY SHEET NO. OF
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OR-9/Oeon/Dumas
APP'D BY

DLG
STS JOB NO.

27313-XH
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CLIENT
POWER/CRSS

LOG OF BORING NUMBER B-119

PROJECT NAME ARCHITECT-ENGINEER
Northwestern Memorial Hospital Ellerbe Beckett HOK

SITE LOCATION
Grand/Columbus/Illinois/McClurg
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Ct.; Chicago. Illinois

DESCRIPTION OF MATERIAL

SURFACE ELEVATION
Asphalt - limestone gravel

!
Fill: Cinders,
stone - brown
very loose - m

Note: Encounte
-\ boring 3
\ C layey , silty
\ loose - moist

\\Note: Sl.gntly
\ Fill: Cinders,
\ stone - brown
\moist (Rubble

Fine to medium
- light brown
moist and satu

brick, sand, gravel, wood and
and dark gray - medium dense to
oist (Rubble fill)

red concrete at 2.75 f t . , o f fse t
.5 ft. South and 1.0 ft. East. /
sand, trace gravel - black - /
(Fill) //

organic odor. //
bricks, sand, gravel, wood and /

and dark gray - medium dense - /
fill) /
sand, trace silt and gravel

and gray - medium dense to dense -
rated (Fill - SM)

End of Boring
Borehole grouted upon complet ion.
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Tne stratif ication lines represent the approximate Doundary lines Detveen soil types: in-situ, the transition nay oe gradual.

ML HS OR HO
13 ft WS

WL BCR ACR

WL

BORING STARTED STS OFFICE
07/27/92 Northbrook-01

BORING COMPLETED ENTERED BY SHEET NO. OF

RIG/FOREMAN APP'D BY STS JOB NO.
DR-9/Jack/Mike DLG 27313-XH



STS Consultants Ltd

CLIENT
POWER/CRSS

PROJECT NAME
Northwestern Memorial Hospital

LOG OF BORING NUMBER B-120

ARCHITECT-ENGINEER
Ellerbe Beckett HOK

SITE LOCATION
Grand/Columbus/Illinols/McClurg Ct.; Chicago. Illinois

= g

D- Ul

S si

DESCRIPTION OF MATERIAL

SURFACE ELEVATION

Sg

-TV UNCONFINED COHPBESSIVE STRENGTH
TONS/FT.Z
1 2 3 4 5

PLASTIC MATER LIQUID
LIMIT X CONTENT X LIMIT X

X • A

10 20 30 40 SO

10

STANDARD
PENETRATION BLOWS/FT.
20 30 40 50

anr

55

ss

ss

Aspnalt - limestone gravel subbase
Fill: Cinders, bricks, sand, gravel and decayed
wood - brown, black and gray - medium dense to
very loose (Rubble fill)

1

o.o

0.0

0.0

ss

Fine sand, little silt, trace gravel - brown and
gray - medium dense - moist to saturated
(Fill - SM)

SS

SS

PA

ss

0.5

4 .9

0.0

0.0

End of Boring
Borehole grouted upon completion.

The stratification lines represent the approximate Doundary lines Between soil types:in-situ. the transition nay be gradual.

13 ft
HS OR H

HS
BORING STARTED

07/28/92
STS OFFICE

Northbrook-01
BCR ACR BORING ENTERED SHEET NO. OF1 1

13 ft AB
RIG/FOREMAN

DR-9/Mike/Dumas
APP'D BY

DLG
STS JOB NO.

27313-XH



STS Consultants Ltd.

CLIENT

POWER/CRSS
PROJECT NAME

Northwestern Memorial Hospital

LOG OF BORING NUMBER B-121

ARCHITECT-ENGINEER
Ellerbe Beckett HOK

SITE LOCATION
Grand/Colurabus/Illinois/McClurg Ct.; Chicago. Illinois

T) ON

DE
PT

EL
E

x|

tf DESCRIPTION OF MATERIAL

SURFACE ELEVATION

T
O

-I
O

N
IZ

A
T

IO
N

D
ET

EC
TO

R
 R

EA
D

IN
G

-Q- UNCONFINED COMPRESSIVE STRENGTH
TONS/FT . 2
1 2 3 4 5

PLASTIC
LIMIT X

MATER
CONTENT X

LIQUID
LIMIT X
-- A

10 20 40 50

10

STANDARD
PENETRATION BLOHS/FT.
20 30 40 50

3̂ r

ss

ss

Asphalt - limestone gravel subbase
Fill: bricks, wood, cinders, sand and gravel
- brown and black - loose (Rubble fill)

0.0

0.0

0.0

Fine sand, trace silt and gravel - brownish gray
- medium dense - moist to saturated (Fill - SM)

< > • . .

SS

*£
Fine to medium sand.trace silt and gravel
- gray - medium dense - saturated (SM)

0.0

0.0

0.0
6A SS

SS

PA

SS

0.0

0.0

0.0

End of Boring
Borenole grouted upon complet ion.

The stratification lines represent the approximate boundary lines between soil types: in-situ. the transition nay be gradual.

ML
13 ft

WS OR HD
WS

BORING STARTED
07/28/92

STS OFFICE
Northbrook-01

BCR ACR BORING COMPLETETED
07/28/92

ENTERED Br
MG

SHEET NO. OF
1 1

RIG/FOREMAN
DR-9/Mike/Dumas

APP'D BY
DLG

STS JOB NO.
27313-XH
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TS Consultants Ltd,

CLIENT
POWER/CRSS

PROJECT NAME
Northwestern Memorial Hospital

LOG OF BORING NUMBER B-122

ARCHITECT-ENGINEER
Ellerbe Beckett HOK

ilTE LOCATION
Grand/Columbus/Illlnols/McClurg Ct.: Chicago. Illinois

Q. LU

Q UJ

DESCRIPTION OF MATERIAL

SURFACE ELEVATION

I

3

-Q- UNCONFINEO COMPRESSIVE STRENSTH
TONS/FT.2
1 2 3 4 5

PLASTIC MATER LIQUID
LIMIT X CONTENT X LIMIT X
X « A

10 20 30 40 SO

_ STANDARD
® PENETRATION BLOHS/FT.
10 20 30 40 50

55

SS

SS

I
I

Asphalt - limestone gravel subbase
Fill: Cinders, bricks, wood, sand, gravel and
stone fragments - brown and gray - median dense
(Rubble fill)

1

o.o

0.0

50.9

SS I
SS

SS

Fine sand, trace silt and gravel - gray -
medium dpnse - moist to saturated (Fill - SM)

Note: Strong petroleum odor between 7.5 and 13 ft.

80.2

130..

20.2

55 I
Fine sand, trace silt and gravel - brownisn gray
- medium dense to dense - saturated (SM)

PA

SS I

2.0

1.2

End of Boring
Borenole grouted upon completion.

The stratification lines represent the approximate boundary lines between soil types: in-situ, the transition nay be gradual.

12.5 f t
MS OR MO

ws
BORING STARTED

07/28/92
STS OFFICE

Northbrook-01
BCR ACR BORING ENTERED BY

MG
SHEET NO. OF

RIG/FOREMAN
DR-9/Mike/Dumas

APP'D BY
OLG

STS JOB NO.
27313-XH



STS Consultants Ltd

CLIENT
POWER/CRSS

PROJECT NAME
Northwestern Memorial Hospital

LOG OF BORING NUMBER B-123

ARCHITECT-ENGINEER
Ellerbe Beckett HOK

SITE LOCATION
Grand/Colurabus/Illinois/McClurg Ct.; Chicago, Illinois

LU

I

DESCRIPTION OF MATERIAL

SURFACE ELEVATION

ii
— o

ig
Sc

-Q UNCONFINED COMPRESSIVE STRENGTH
TONS/FT.2
1 5 3 4 5

PLASTIC HATER LIQUID
LIMIT X CONTENT X LIMIT X

X « A

10 20 30 SO

10

STANDARD
PENETRATION BLOWS/FT.
SO 30 40 SO

ss
ss

Asphalt - limestone gravel subcase
Fill: Cinders, weathered limestone fragments,
bricks, sand, gravel and wood - brown, black and
gray - medium dense to very dense (Hubble fill)

55

0.0

0.0

l . B

3A SS

SS

SS

Fine sand, little silt, trace gravel - gray to
brownish gray - medium dense to dense - moist to
saturated (Fill - SM)

V J .

SS I

SS I
PA

SS I

1.8

0 .4

0.1

c .o

0.0

End of Boring
Borehole grouted upon completion.

The stratification lines represent the approximate boundary lines between soil types: in-situ. the transition may be gradual.

12 ft
WS OR MO

US
BORING STARTED

07/28/92
STS OFFICE

Northbrook-01
BCR ACR BORING COMPLETIE0T7/l28/92

ENTERED BY
MG

SHEET NO. OF

RIG/FOREMAN
DR-9/Mike/Duraas

APP'O BY
DLG

STS JOB NO.
27313-XH



1

p
STS Consultants Ltd.

CLIENT LOG OF BORING NUMBER B-124
POWER/CRSS

PROJECT NAME ARCHITECT-ENGINEER
Northwestern Memorial Hospital Ellerbe Beckett HOK

SITE LOCATION
Grand/Columbus/Illinois/McClurg Ct.: Chicago. Illinois
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DESCRIPTION OF MATERIAL

SURFACE ELEVATION

Fill: cinders, bricks, stone fragments, sand.
gravel and wood - brown and gray - dense to
very dense (Rubble fill)

Fine and medium sand, t race silt and gravel
- brownish gray - medium dense - moist
(Fill - SM)

End of Boring
Borenole backf i l led upon complet ion

-O- UNCONFINED COMPRESSIVE STRENGTH
TONS/FT. 2
1 2 3 * 5

PLASTIC HATER LIOU
LIMIT X CONTENT % LIM

X 9

10 20 30 40 51

ID
IT j;
A

3

_. STANDARD
® PENETRATION BLOWS/FT.
10 20 30 40 50

«fo

,1

' "•••••

i

•-....
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Tne stratif ication lines represent the approximate boundary lines between soil types: in-situ, the transition nay be gradual.

WL WS OR HD BORING STARTED STS OFFICE
08/06/92 Northbrook-01

HL BCR ACR BORING COMPLETED ENTERED BY SHEET NO. OF
13 ft 08/06/92 MB 1 1

HL RIG/FOREMAN APP'D BY STS JOB NO.
DR-2/Dumas/Phil DLG 27313-XH



STS Consultants Ltd.

CLIENT LOG OF BORING NUMBER B-125
POWER/CRSS

PROJECT NAME ARCHITECT-ENGINEER
Northwestern Memorial Hospital Ellerbe Beckett HOK

SITE LOCATION
Grand/Colurabus/Illinois/McClurg Ct.: Chicago, Illinois
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DESCRIPTION OF MATERIAL

SURFACE ELEVATION

Fill: cinders, bricks, sand, gravel and wood
- brown, black and gray - loose to medium dense

Fine sand, trace silt and gravel - brownish gray
- dense - moist (Fill - SM)

Fine to medium sand, trace silt and gravel
- gray - medium dense to dense - saturated (SM)

Silty c lay , t race gravel and sand - gray -
medium - saturated (CL)

. . . continued

The stratification lines rtprescnt the aoomiMte boundary lines betwen soil types: in-sltu. the transit ion HI be gradual.

•Q- UNCONFINED COHPRESSIVE STRENGTH
TONS/FT. 2
1 2 3 4 5

PLASTIC NATER LIGL
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X A

10 20 30 40 5
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STS JOB N0.27313-XH
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iTS Consultants Ltd.

CLIENT
POWER/CRSS

PROJECT NAME
Northwestern Memorial Hospital

LOG OF BORING NUMBER B-125

ARCHITECT-ENGINEER
Ellerbe Beckett HOK

SITE LOCATION
Grand/Columbus/Illinois/McClurg Ct.: Chicago. Illinois

it £
a. LU
UJ _l
O UJ

DESCRIPTION OF MATERIAL

SURFACE ELEVATION

-Q- UNCONFINED COMPRESSIVE STRENGTH
TONS/FT.2
1 2 3 4 5

PLASTIC HATER LIQUID
LIMIT X CONTENT X LIMIT X

X • A

10 30 50

10

STANDARD
PENETRATION BLOWS/FT.
SO 30 40 50

Continued f rom previous page

13 ST 1 Silty c l a y , t race gravel and sand - gray
medium - saturated (CD

RB

ST

RB

I

15 ST I

End of Boring
Borehole grouted upon completion

The stratif ication lines represent tne approximate Dounaary lines Between soil types: in-situ. tne transition nay be gradual.

13 ' f t
MS OR MD

WS
BORING STARTED

08/06/92
STS OFFICE

Northbrook-01

10 ft
BCR ACR BORING ENTERED BY

MG
SHEET NO. OF

2 2
RIG/FOREMAN

DR-2/Dumas/Phil
APP-D Br

DLG
STS JOB NO.

27313-XH



STS Consultants Ltd.

CLIENT
POWER/CRSS

PROJECT NAME
Northwestern Memorial Hospital

LOG OF BORING NUMBER B-126

ARCHITECT-ENGINEER
Ellerbe Beckett HOK

SITE LOCATION
Grand/Colurabus/Illinois/McClurg ct.: Chicago. Illinois

DESCRIPTION OF MATERIAL

SURFACE ELEVATION

-Q- UNCONFINED COMPRESSIVE STRENGTH
TONS/FT.2

1 2 3 4 5

PLASTIC
LIMIT X

X

HATER
CONTENT X

LIQUID
LIMIT X

A

10 20 30 50

10

STANDARD
PENETRATION BLOWS/FT.
20 30 40 SO

SS

55

I

I

Asphalt - limestone gravel subbase
Fill: cinders, bricks, sand, gravel and stone
fragments - brown, black and gray - very loose
to dense - moist (Rubble fill)

PA

SS I
AA.

"nr

SS I
Medium to coarse sand, trace gravel - brown
medium d°nse - moist (Fill - SP)

PA

SS I

221

SS

PA

Fine to medium sand, trace silt and gravel
- brown - medium dense to ex t remely dense -
saturated ISW)

SS I
PA

SS I

j

End of Boring
Borehole backf i l led upon completion

The stratification lines represent the approximate boundary lines between soil types: in-situ, the transition may be gradual.

13 ft
HS OR HO

WS
BORING STARTED

08/06/92
STS OFFICE

Northbrook-01

J BCR ACR BORING COMPLETE0TB?06/92
ENTEREO

MG
BY SHEET NO. OF

17.5 ft AB
RIG/FOREMAN

DR-2/Dumas/Phil
APP'D BY

DLG
STS JOB NO.

27313-XH



fZ*3ife?
STS Consultants Ltd

CLIENT
POWER/CRSS

LOG OF BORING NUMBER B~i27

PROJECT NAME ARCHITECT-ENGINEER
Northwestern Memorial Hospital Ellerbe Beckett HOK

SITE LOCATION
Grand/Colurabus/Illinois/McClurg Ct.: Chicago, Illinois
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DESCRIPTION OF MATERIAL

' SURFACE ELEVATION

Fill: cinders.
: - loose to den

medium d»nse t

Fine to medium
: - brown - dens

(SM-SW)

[

[

fine sand, gravel, clay and bricks
se - moist (Rubble fill)

:e silt and gravel - Drown -
D dense - moist (Fill - SM)

sand, trace silt and gravel
s to very dense - saturated

End of Boring
Borehole Backf i l led upon completion

•O- UNCONFINED COMPBESSIVE STRENGTH
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1 2 3 4 5
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The stratification lines represent the approximate boundary lines oetween soil types: in-situ. the transition nay be gradual.

WL MS OR HO

12 ft WD
WL BCR ACR

WL
14 ft AB

BORING STARTEO STS OFFICE
08/06/92 Northbrook-01

BORING COMPLETED ENTERED BY SHEET NO. OF
08/06/92 MG 1 1

RIG/FOREMAN APP'D BY STS JOB NO.
DR-2/Dumas/Phil DLG 27313-XH
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CLIENT LOG OF BORING NUMBER
Power/CRSS

B-128

PROJECT NAME ARCHITECT-ENGINEER
Northwestern Memorial Hospital Ellerbe Beckett/HOK

SITE LOCATION
Grand/Co lunbus/Illinois/HcClurg Ct.: Chicago. Illinois
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DESCRIPTION OF MATERIAL

SURFACE ELEVATION

Rubble fill: Bricks, wood, sand, gravel, cinders,
stone fragments - brown and gray - loose to
medium dense - moist

Fill: Fine sand, trace silt and gravel - drown -
loose - moist to wet (SM)

dense - saturated (SM-SW)

End of Boring

Monitoring well installed per enclosed well
installation diagram.
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^

20 30 40 51

ID
IT X
A
J

STANDARD
PENETRATION BLOWS/FT.
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The stratification lines represent the approximate boundary lines between soil types: in-situ. the transition «ay be gradual.

ML MS OR HD BORING STARTED STS OFFICE
12 ft WS 09/05/92 NorthDrook-01

ACR BORING COHPLEoTEDo5/g2 ENTERED^

WL RIG/FOREMAN APP'D BY
DR-9/Duroas DLG

SHEET NO. OF

STS JOB NO.
27313-XH



STS Consultants Ltd.

CLIENT

Power/CRSS
PROJECT NAME

Northwestern Memorial Hospital

LOG OF BORING NUMBER B-129

ARCHITECT-ENGINEER
Ellerbe Beckett/HOK

SITE LOCATION
Grand/Columbus/Illinois/HcClurg Ct.; Chicago. Illinois

P §

Q. LU

a tu

X

DESCRIPTION OF MATERIAL

SURFACE ELEVATION

Sg

<> UNCONFINED COMPRESSIVE STRENGTH
TONS/FT.2
1 2 3 4 5

PLASTIC HATER LIQUID
LIMIT X CONTENT % LIMIT X

X • A

10 20 30 50

„ STANDARD
09 PENETRATION BLOHS/FT.
10 20 30 40 50

PA Asphalt - limestone gravel subbase
ss 1
PA

Rubble fill: Bricks, stone fragments, sand,
gravel, wood and cinders - brown and gray -
loose - moist

Note: Concrete obstruction at 3.0 ft.

SS I

<i

<i

SS I Fill: Fine to medium sand, trace silt and gravel
- gray - very loose to loose - moist to wet (SM)

SS

<i

<i

BUS:
SS

Fine sand, trace silt and gravel - brown - loose
to medium dense - saturated (SH-SM)

End of Boring

Monitoring well installed per enclosed monitoring
well installation diagram.

The stratification lines represent the approxinate boundary lines between soil types: in-situ. the transition nay be gn

WL
ft

HS OR KD
WS

BORIN6 STARTED
09/05/92

STS OFFICE
Northbrook-01

BCR ACR BORING COMPLI
05/92

ENTERED BY
KKB

SHEET NO.
1

OF

RIG/FOREMAN
DR-9/Dumas

APP'D BY
DLG

STS JOB NO.
27313-XH
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CLIENT LOG OF BORING NUMBER
Power/CRSS

PROJECT NAME ARCHITECT-ENGINEER
Northwestern Memorial Hospital Ellerbe Beckett/HOK

SITE LOCATION
Grand/Columbus/Illlnois/McClurg Ct.: Chicago, Illinois
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DESCRIPTION OF MATERIAL

! SURFACE ELEVATION

Rubble fill: bricks, cinders, sand, gravel.
I stone fragments, wood and coal - brown, black and

Fill: Fine sand, trace silt and gravel - brown -
I medium dense •- moist to wet (SM)

gray - medium dense - saturated (SM)

Note: Strong petroleum product odor and staining.
[

End of Boring

Monitoring well installed per enclosed well
installation diagram.
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The stratification lines represent the approximate boundary lines between soil types: in-situ. trie transition nay be gradual.

ML KS OR MD BORING STARTED STS OFFICE
12 ft WS 09/05/92 Nortnbrook-01

ML BCR ACR BORING COMPLETED ENTERED BY
09/05/92 KKB

ML RIG/FOREMAN APP'D BY

DR-9/Dumas DLG

SHEET NO. OF

STS. JOB NO.
27313-XH
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CLIENT LOG OF BORING NUMBER B-131
Power/CRSS

PROJECT NAME ARCHITECT-ENGINEER
Northwestern Memorial Hospital Ellerbe Beckett/HOK

SITE LOCATION
Grand/Colunbus/Illinois/McClurg Ct.: Chicago. Illinois
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DESCRIPTION OF MATERIAL

SURFACE ELEVATION
Asphalt - limestone gravel subbase

Rubble fill: Bricks, cinders, stone fragments.

J sand. gravel and wood - brown, black and gray -
medium dense to dense - moist

1

C ' T I C ' H K f t f t ' f t

moist to wet (SM)

C ' ft k. ' 1 L ft 1 fc»

medium dense - saturated (SM-SW)

End of Boring

Monitoring well installed per enclosed well
installation diagram.
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The stratification lines represent the approximate boundary lines Between soil types: in-situ. the transition lay be gradual.
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STS Construction Services Group

| Test Pit Field Record

1 STS Project No.

'/A.

Weather P-H "i P"**,^ T25 EXPJ

TimeSt,

TlmeCc

Ground

DEPTH
K

¥

1'—

Z'—

5'—

6'

8 1

9'—

10'—

11'—

IS'—

13'—

14'—

arted

>mpletec

Elevatl

QP

U \ J / A
V ' lf^ / ' fi< 5 - I V ^ contractor t^ivi^LA,

OVATION EQUIPMENT

A- / make
X - 7- ^ —1 ° * ° operator model

nn capacity °.y. reach /O "f" ft.

Soil Description

fepUtir- 1:̂ 1**, fiGwcf Si>&#&

j^ii^r^
K~^n^J,^^fSl»t

L^< J5 W S^e/y- p-.j&y&tl&A T '

P-M S^J*,/^.^

f I ^/ T ^ • s-^^^a\ *f \eZl>T~ T? * 1

water
cont.
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*

M

excav.
effort

7
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^
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count

Qty. 01.

remark
no.

*

0

REMARKS: PROPORTIONS ABBKEV. EXCAVATION
USED

QP = Calibrated Penetronometer (tons/ ft") tracectr.) 0-10% F-Fine
llttledt.) 10-20% M-Medlum
eomefso.) 20-56% C — Course
and 55-60% V-Very

Or.— Gray
Bn,— Brown
Tel.— Yellow

EITOBT
E— Easy
M— Moderate
D— Dlftloult
GROUNDWATER
Elapsed ^—.(hrs.)
time to ^y
reading G.W.L.
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STS Construction Services Group
Test Pit Field Record

Project. STS Project No

Location

Weather 7'P-//«-f ^LzLsdc*. "T^ EXPJ

TimeSt

TimeCc
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DEPTH
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OVATION EQUIPMENT
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<d-, /
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an """ capacity c.y. reach ft.

Soil Description
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REMARKS: PROPORTIONS ABBBEV. EXCAVATION
USED

QP = Calibrated Penetronometer (tons /ft*) traceitr.) 0-10% F— rme
llttle(lt.) 10-80% It— Medium
some(so.) 80-35% C — Course
and 35-60% V— Very

Or.— Gray
Bn. — Brown
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EFFORT
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M— Moderate
D— Difficult
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Elapsed ̂ —(hrs.)
time to ^Sl
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STS Construction Services Group
Test Pit Field Record

fife STS Project Nn -C 7 2/2-

Location Suiter

C

<p*
\»

Weather /•**» SfU> $6>/t*tto , "iCJ EXCAVATION EQUIPMENT
L/ <a •?$. ' / . 1 1 /
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?, ^-j.
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REMARKS: PROPORTIONS ABBREV. EXCAVATION
USED EFFORT

QP = Calibrated Penetronometer (tons/ ft*) traoe(tr.) 0-10% y-pme E— Easy
llttJeUt.) 10-20% M— Medium M— Moderate
some(so.) 80-35% C— Course D— Difficult
and 35-60% V— Very OROTODWATER

Or.— Gray Elapsed _-.(hrB.)
Bn. — Brown time to Jy
Yel.— Tellow reading Q.W.L.
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STS Construction Services Group
Test Pit Field Record

Project.

Location <*/ M

STS Project TStn.

Pat. 7/2"

Weathe

TimeSt

TimeCc
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Soil Description
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REMARKS: PROPORTIONS ABBBJBV.
USED

QP = Calibrated Penetronometer (tons /ft*) tracettr.) 0-10% r-Fine
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Test Pit Field Record

STS Project No.. -YHr
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STS Construction Services Group
Test Pit Field Record

Project. STS Project Tfn
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TimeSt
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Test Pit Field Record

Pro]** Sl'fc STS Project No.
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STS General Notes

SIS CONSULTANTS, LTD.

DRILLING & SAMPLING SYMBOLS:

88

8T

PA
DB
AS
JS
VS

Split Spoon-1 3/8" I.D., 2" O.D.
Unless otherwise noted
Shelby Tube-2" O.D.,
Unless otherwise noted
Power Auger
Diamond Bit-NX, BX, AX
Auger Sample
Jar Sample
Vane Shear

OS
HS
WS
FT
KB
BS
PM
OS

Osterberg Sampler-3" Shelby Tube
Hollow Stem Auger
Wash Sample
Fish Tan
Rock Bit
Bulk Sample
Pressuremeter Test, In-81tu
QlddlngB Sampler

Standard "N" Penetration: Blows per foot of a 140 pound hammer falling 30 Inches on a 2 inch O.D. split spoon
sampler, except where otherwise noted.

WATER LEVEL MEASUREMENT SYMBOLS;

WL : Water Level
WS : While Sampling
WD : While Drilling
AB : After Boring

WCI : Wet Cave In
DCI : Dry Cave In
BOB : Before Casing Removal
ACR : After Casing Removal

Water levels indicated on the boring logs are the levels measured In the boring at the times Indicated. In pervious soils, the Indicated
elevations are considered reliable groundwater levels. In impervious soils, the accurate determination of groundwater elevations
may not be possible, even after several days of observations; additional evidence of groundwater elevations must be sought.

GRADATION DESCRIPTION ft TERMINOLOGY;

Coarse Grained or Granular Soils have more than 50% of their dry weight retained on a #800 sieve; they are described as: boulders,
cobbles, gravel or sand. Fine Grained soils have less than 50% of their dry weight retained on a #200 sieve; they are described as: clays
or clayey silts If they are cohesive and silts if they are non-cohesive. In addition to gradation, granular soils are defined on the basis of
their relative In-place density and fine grained soils on the basis of their strength or consistency and their plasticity.

Major
Component
Of Sample
Boulders
Cobbles

Gravel

Sand

Silt

Clay

Siae Hange

Over & in. (200 mm)
& Inches to 3 Inches
(20O mm to 75 mm)
3 Inches to #4 sieve
(75 mm to 4.76 mm)

#4 to #200 sieve
(4.76 mm to 0.074 mm)

Passing #200 sieve
(0.074 mm to 0.005 mm)
Smaller than 0.005 mm

Description
Of Components Also
Present in Sample

Trace
Little

Some

And

Percent Of
Dry Weight

1-9
10-19

20-34

36-60

CONSISTENCY OF COHESIVE SOILS: RELATIVE DENSITY OT GRANULAR SOILS:

trnconfined Compressive
Strength, Qu, tsf

0.25
0.26-0.49
0.60-0.99
1.00-1.99
2.00-3.99
4.00-8.00

>8.00

Consistency
Very Soft

Soft
Medium (Firm)

Stiff
Very Stiff

Hard
Very Hard

N-Blows per ft.
0-3
4-9

10-29
30-49
60-80

> 80

Relative Density
Very Loose

Loose
Medium Dense

Dense
Very Dense

Extremely Dense

7/87



STS Soil Classification System
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UNIFIED SOIL CLASSIFICATION

Major Divisions
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Group
symbols

GW

GP

GM d

u

GC

SW

SP

SM d

u

SC

ML

CL

OL

MH

CH

OH

Pt

Typical names

Well-grades gravels, gravel-sand
mixtures, little or no fines

Poorly graded gravels, gravel-
sand mixtures, little or no fines

Silty gravels, gravel-sand-sill
mixtures

Clayey- gravels, gravel-sand-clay
mixture*

Well-graded sands, gravelly
sands, little or no fines

Poorly graded sands, gravelly
sands, little or no fines

Silty sands, sand-silt
mixtures

Clayey sands, sand-clay mix-
tures

Inorganic silts and very fine
sands, rock flour, silty or claye>
fine sands or clayey silts with
slight plasticity

Inorganic clays of low 10 me-
dium plasticity, gravelly clays,
sandy clays, silty clays, lean
clays

Organic silts and organic silty
clays of low plasticity

Inorganic silts, micaceous or
diatomaceous fine sandy or
silty soils, elastic silts

Inorganic days of high plas-
ticity, fat clays

Organic clays of medium to
high plasticity, organic silts

Peat and other highly organic
soils

Laboratory classification criteria
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STS Field and Laboratory Procedures

SUBSURFACE EXPLORATION PROCEDURES

Hand-Auger Drilling (HA)

In this procedure, a sampling device is driven into the soil by repeated blows of a sledge hammer.
When the sampler is driven to the desired sample depth, the soil sample is retrieved. The hole
is then advanced by manually turning the hand auger until the next sampling depth increment
is reached. The hand auger drilling between sampling intervals also helps to clean and enlarge
the bore hole in preparation for obtaining the next sample.

Power Auger Drilling (PA)

In this type of drilling procedure, continuous flight augers are used to advance the bore holes. They
are turned and hydraulically advanced by a truck or track-mounted unit as site accessibility
dictates. In auger drilling, casing and drilling mud are not required to maintain open bore holes.

Hollow Stem Auger Prilling (HS)

In this drilling procedure, continuous flight augers having open stems are used to advance the bore
holes. The open stem allows the sampling tool to be used without removing the augers from the
bore hole. Hollow stem augers thus provide support to the sides of the bore hole during the
sampling operations.

Rotary Prilling (RB)

In employing rotary drilling methods, various cutting bits are used to advance the bore holes. In
this process, surface casing and/or drilling fluids are used to maintain open bore holes.

Diamond Core Drilling (PB)

Diamond core drilling is used to sample cemented formations. In this procedure, a double tube
(triple tube) core barrel with a diamond bit cuts an annular space around a cylindrical prism of
the material sampled. The sample is retrieved by a catcher just above the bit. Samples recovered
by this procedure are placed in sturdy containers in sequential order.



STS Field and Laboratory Procedures
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SAMPLING PROCEDURES

Auger Sampling (AS)

In this procedure, soil samples are collected from cuttings off of the auger flights as they are
removed from the ground. Such samples provide a general indication of subsurface conditions;
however, they do not provide undisturbed samples, nor do they provide samples from discrete
depths.

Split-Barrel Sampling (SS) — (ASTM Standard D- 1586-84)

In the split-barrel sampling procedure, a 2 inch O.D. , split barrel sampler is driven into the soil a
distance of 18 inches by means of a 140 pound hammer falling 30 inches. The value of the Stan-
dard Penetration Resistance is obtained by counting the number of blows of the hammer over
the final 12 inches of driving. This value provides a qualitative indication of the in-place relative
density of cohesionless soils. The indication is qualitative only, however, since many factors
can significantly affect the Standard Penetration Resistance Value, and direct correlation of
results obtained by drill crews using different rigs, drilling procedures, and hammer-rod-spoon
assemblies should not be made. A portion of the recovered sample is placed in a sample jar and
returned to the laboratory for further analysis and testing.

Shelby Tube Sampling Procedure (ST) — (ASTM Standard D- 1887-83)

In the shelby tube sampling procedure, a thin- walled steel seamless tube with a sharp cutting
edge is pushed hydraulically into the soil and a relatively undisturbed sample is obtained. This
procedure is generally employed in cohesive soils. The tubes are carefully handled in the field
to avoid excessive disturbance and are returned to the laboratory for extrusion and further
analysis and testing.

Giddings Sampler (GS)

This type of sampling device consists of 5-ft. sections of thin- wall tubing which are capable of
retrieving continuous columns of soil in 5-ft. maximum increments. Because of a continuous
slot in the sampling tubes, the sampler allows field determination of stratification boundaries
and containerization of soil samples from any sampling depth within the 5-ft. interval.



STS Field and Laboratory Procedures

.1

LABORATORY PROCEDUBES

Water Content (We)

The water content of a soil is the ratio of the weight of water in a given soil mass to the weight
of the dry soil. Water content is generally expressed as a percentage.

Hand Penetrometer (Qp)

In the hand penetrorneter test, the unconfined compressive strength of a soil is determined
to a maximum value of 4.5 tons per square foot (tsf), by measuring the resistance of
soil sample to penetration by a small, spring-calibrated cylinder. The hand penetrometer test
has been carefully correlated with unconfined compressive strength tests, and thereby
provides a useful and a relatively simple testing procedure in which soil strength can be quickly
and easily estimated.

Unconfined Compression Tests (Qu)

In the unconfined compression strength test, an undisturbed prism of soil is loaded axially
until failure or until 20% strain has been reached, whichever occurs first.

Dry Density (*D) „_

The dry density is the quantity used as a measure of the amount of solids in a unit volume
of soil aggregate. Use of this value is often made when measuring the degree of compaction
of a soil.

Classification of Samples

In conjunction with the sample testing program, all soil samples are examined in our labo-
ratory and classified on the basis of their texture and plasticity in accordance with United
Soil Classification System (USCS). The soil descriptions on the boring logs are in conformance
with this system and the estimated group symbols according to this system are included in
parentheses following the soil descriptions on the boring logs. Included on a separate sheet
entitled "General Notes" is a brief explanation of this system of soil classification.
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STS CONSULTANTS, LTD.

In the process of obtaining and testing samples and preparing this report, standard procedures
"1 are followed regarding field logs, laboratory data sheets and samples.

Field logs are prepared during performance of the drilling and sampling operations and are in-
tended to essentially portray field occurrences, sampling locations and procedures.

" V

Samples obtained in the field are frequently subjected to additional testing and reclassification in
1 the laboratory by more experienced soil engineers, and differences between the field logs and the

final logs may exist.c
j The engineer preparing the report reviews the field and laboratory logs, classifications and test

data, and using judgment and experience in interpreting this data, may make further changes.

' 1
j Samples taken in the field, some of which are later subjected to laboratory tests, are retained in

our laboratory for sixty days and are then destroyed unless special disposition is requested by our
client. Samples retained over a long period of time, even in sealed jars, are subject to moisture loss
which changes the apparent strength of cohesive soil, generally increasing the strength from what
was originally encountered in the field. Since they are then no longer representative of the

j moisture conditions initially encountered, observers of these samples should recognize this
J factor.

..] It is common practice in the geotechnical engineering profession that field logs and laboratory
data sheets not included in engineering reports, because they do not represent the engineer's
final opinions as to appropriate descriptions for conditions encountered in the exploration and
testing work. On the other hand, we are aware that perhaps certain contractors and subcontrac-
tors submitting bids or proposals on work might have an interest in studying these documents
before submitting a bid or proposal. For this reason, the field logs are retained in our office for
review by all contractors submitting a bid or proposal. We would welcome the opportunity to ex-
plain any changes that have been and typically are made in the preparation of our final reports, to
the contractor or subcontractors, before the firm submits its bid or proposal, and to describe how
the information was obtained to the extent the contractor or subcontractor wishes. Results of
laboratory tests are generally shown on the boring logs or are described in the text of the report,
as appropriate.

The descriptive terms and symbols used on the logs are described on the attached sheet, entitled:
"General Notes".

010R110/89WP5K
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AMERICAN SOCIETY FOR TESTING AND MATERIALS

Standard Method for
PENETRATION TEST AND 8PLIT-B AHHTBT. SAMPLINQ OF SOILS1

This standard Is Issued under the fixed designation O 1566; the number immediately following the designation Indicates the year of original
adoption or, in the case of revision, the year of the last revision. A number in parentheses indicates the year of last reapproval. A superscript
epsilon (€) Indicates an editorial change since the last revision or reapproval.

This method has been approved for use by agencies of the Department of Defense and for listing In the DOD Index of Specifications and
Standards.

l!

1. Scope

1.1 This method describes the proce-
dure, generally known as the Standard
Penetration Test (SPT), for driving a
split-barrel sampler to obtain a repre-
sentative soil sample and a measure of
the resistance of the soil to penetration
of the sampler.

1.2 This standard may involve haz-
ardous materials, operations, and
equipment. This standard does not
purport to address all of the safety
problems associated with its use. It is
the responsibility of whoever uses this
standard to consult and establish ap-
propriate safety and health practices
and determine the applicability of reg-
ulatory limitations prior to use. For a
specific precautionary statement, see
5.4.1.

1.3 The values stated in inch-pound
units are to be regarded as the stan-
dard.

8. Applicable Documents

2.1 ASTM Standards:

D2487 Test Method for Classification
of Soils for Engineering Purposes2

D2488 Practice for Description and
Identification of Soils (Visual-
Manual Procedure)2

D4220 Practice for Preserving and
Transporting Soil Samples2

3. Descriptions of Terms Specific to

3.1 anvil—that portion of the drive-
weight assembly which the hammer

strikes and through which the ham-
mer energy passes into the drill rods.

3.2 cathead—the rotating drum or
windlass in the rope-cathead lift sys-
tem around which the operator wraps
a rope to lift and drop the hammer by
successively tightening and loosening
the rope turns around the drum.

3.3 drill rods—rods used to transmit
downward force and torque to the drill
bit while drilling a borehole.

3.4 drive-weight assembly—a device
consisting of the hammer, hammer
fall guide, the anvil, and any hammer
drop system.

3.5 hammer—that portion of the
drive-weight assembly consisting of
the 140 ± 2 Ib (63.6 ± 1 kg) impact
weight which is successively lifted and
dropped to provide the energy that ac-
complishes the sampling and penetra-
tion.

3.6 hammer drop system—that por-
tion of the drive-weight assembly by
which the operator accomplishes the
lifting and dropping of the hammer to
produce the blow.

3.7 hammer fall guide—that part of
the drive-weight assembly used to
guide the fall of the hammer.

3.8 N-value—the blowcount repre-
sentation of the penetration resistance
of the soil. The N-value, reported in
blows per foot, equals the sum of the
number of blows required to drive the
sampler over the depth interval of 6 to
18 in. (150 to 450 mm) (see 7.3).

3.9 AN—the number of blows ob-
tained from each of the 6-in. (ISO-Trim)

intervals of sampler penetratlon^j^ee?-3)- 3
3.10 number of rope turns — the total

contact angle between the rope and the
cathead at the beginning of the opera-
tor's rope slackening to drop the ham-
mer, divided by 360° (see Fig. 1).

3.11 sampling rods— rods that con-
nect the drive-weight assembly to the
sampler. Drill rods are often used for
this purpose.

3.12 SPT— abbreviation for Standard
Penetration Test, a term by which en-
gineers commonly refer to this
method.

4.1 This method provides a
ple for identification purposes and for
laboratory tests appropriate for soil
obtained from a sampler that may pro-
duce large shear strain disturbance In
the sample.

4.2 This method Is used extensively
in a great variety of geotechnical ex-
ploration projects. Many local correla-
tions and widely published correla-
tions which relate SPT blowcount, or
N-value, and the engineering behavior
of earthworks and foundation are
available.

>Th)a method is under the Jurisdiction of ASTM
Committee D-18 on Soil and Hook and la the direct
responsibility of *n*MVMlriTTi1ttoo D 18.02 on Sampl-
ing and Related Field Testing for Soil Investiga-
tions.

Current edition approved Sept. 11, 1084.
Published November 1984. Originally published
as D1686— S8T. Last previous edition D1S86— 67
(1974).

ftAnmiitT Rnnk of ASTM ft|jmrtftyd« Vol 04.O8.
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B. Apparatus

5.1 Drilling Equipment—Any dril-
ling equipment that provides at the
time of sampling a suitably clean open
hole before insertion of the sampler
and ensures that the penetration test
is performed on undisturbed soil shall
be acceptable. The following pieces of
equipment have proven to be suitable
for advancing a borehole in some sub-
surface conditions.

5.1.1 Drag, Chopping, and Fishtail
Bits, less than 6.6 in. (162 mm) and
greater than 2.2 in. (56 mm) In diamet-
er may be used in conjunction with
open-hole rotary drilling or casing-
advancement drilling methods. To
avoid disturbance of the underlying
soil, bottom discharge bits are not per-
mitted; only side discharging bits are
permitted.

5.1.2 Roller-Cone Bits, less than 6.5
in. (162 mm) and greater than 2.2 in.
(56 mm) in diameter may be used in
conjunction with open-hole rotary
drilling or casing-advancement drill-
ing methods if the drilling fluid dis-
charge is deflected.

5.1.3 Hollow-Stein Continuous
Flight Augers, with or without a cen-
ter bit assembly, may be used to drill
the boring. The Inside diameter of the
hollow-stem augers -shall be less than
6.5 in. (162 mm) and greater than 2.2
In. (56 mm).

5.1.4 Solid, Continuous Flight,
Bucket and Hand Augers, less than 6.5
In. (162 mm) and greater than 2.2 In.
(56 mm) in diameter may be used If the
soil on the side of the boring does not
cave onto the sampler or sampling
rods during sampling.

6.2 Sampling Rods—Flush-Joint
steel drill rods shall be used to connect
the split-barrel sampler to the drive-
weight assembly. The sampling rod
shall have a stiffness (moment of Iner-
tia) equal to or greater than that of
parallel wall "A" rod (a steel rod
which has an outside diameter of 1%
in. (41.2 mm) and an Inside diameter
of 1)4 In. (28.5mm).

NOTE 1—Recent research and comparative
testing Indicates the type rod used, with stiffness
ranging from "A" size rod to 'N* 8lze rod, will
usually nave a negligible effect on the N-vatues to
depths of at least 100 ft (30 m).

5.3 Split-Barrel Sampler—The sam-
pler shall be constructed with the di-
mensions Indicated In Fig. 2. The driv-
ing shoe shall be of hardened steel and
shall be replaced or repaired when it

ASTM Designation: D 1586

becomes dented or distorted. The use
of liners to produce a constant inside
diameter of 1% in. (35 mm) is permit-
ted, but shall be noted on the penetra-
tion record if used. The use of a sample
retainer basket is permitted, and
should also be noted on the penetra-
tion record If used.

NOTE a—Both theory and available test data
suggest that N-values may Increase between 10 to
30% when imers are used.

5.4 Drive-Weight Assembly:

5.4.1 Hammer and Anvil — The
mer shall weigh 140 ± 2 Ib (63.5 ± 1
kg) and shall be a solid rigid metallic
mass. The hammer shall strike the an-
vil and make steel on steel contact
when It is dropped. A hammer fall
guide permitting a free fall shall be
used. Hammers used with the cathead
and rope method shall have an unim-
peded overllft capacity of at least 4 in.

. (100 mm). For safety reasons, the use
of a hammer assembly with an inter-
nal anvil is encouraged.

NOTE 3— It Is suggested that the hammer fall
guide be permanently marked to enable the opera-
tor or Inspector to Judge the hammer drop height.

5.4.2 Hammer Drop System— Rope-
cathead, trip, semi-automatic, or auto-
matic hammer drop systems may be
used, providing the lifting apparatus
will not cause penetration of the
sampler while re-engaging and lifting
the hammer.

5.6 Accessory Equipment — Acces-
sories such as labels, sample contain-
ers, data sheets, and groundwater lev-
el measuring devices shall be provided
In accordance with the requirements
of the project and other ASTM stan-
dards.

6.1 The boring shall be advanced In-
crementally to permit Intermittent or
continuous sampling. Test Intervals
and locations are normally stipulated
by the project engineer or geologist.
Typically, the Intervals selected are 8
ft (1.5 m) or less In homogeneous
strata with test and sampling locations
at every change of strata.

6.2 Any drilling procedure that pro-
vides a suitably clean and stable hole
before insertion of the sampler and as-
sures that the penetration test Is per-
formed on essentially undisturbed soil
shall be acceptable. Each of the follow-

ing procedures have proven to be ac-
ceptable for some subsurface condi-
tions. The subsurface conditions anti-
cipated should be considered when se-
lecting the drilling method to be used.

6.2.1 Open-hole rotary drilling
method.

6.2.2 Continuous flight hollow-stem
auger method.

6.2.3 Wash boring method.

6.2.4 Continuous flight solid auger
method.

6.3 Several drilling methods produce
unacceptable borings. The process of
Jetting through an open tube sampler
and then sampling when the desired
depth is reached shall not be permit-
ted. The continuous flight solid auger
method shall not be used for advanc-
ing the boring below a water table or
below the upper confining bed of a
confined non-cohesive stratum that Is
under artesian pressure. Casing may
not be advanced below the sampling
elevation prior to sampling. Advancing
a boring with bottom discharge bits is
not permissible. It Is not permissible
to advance the boring for subsequent
Insertion of the sampler solely by
means of previous sampling with the
SPT sampler.

6.4 The drilling fluid level within the
boring or hollow-stem augers shall be
maintained at or above the In situ
groundwater level at all times during
drilling, removal of drill rods, and
sampling.

7.1 After the boring has been ad-
vanced to the desired sampling eleva-
tion and excessive cuttings have been
removed, prepare for the test with the
following sequence of operations.

7.1.1 Attach the split-barrel sampler
to the sampling rods and lower Into
borehole. Do not allow the sampler to
drop onto the soil to be sampled.

7.1.2 Position the hammer above
and attach the anvil to the top of the
sampling rods. This may be done be-
fore the sampling rods and sampler
are lowered Into the borehole.

7.1.3 Rest the dead weight of the
sampler, rods, anvil, and drive weight
on the bottom of the boring and apply
a seating blow. If excessive cuttings
are encountered at the bottom of the
boring, remove the sampler and sam-
pling rods from the boring and remove
the cuttings.

7.1.4 Mark the drill rods in three
successive 6-in. (0.1 5-m) Increments
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so that the advance of the sampler un-
der the Impact of the hammer can be
easily observed for each 6-ln. C0.15-m)
increment.

7.2 Drive the sampler with blows
from the 140-lb (63.5-kg) hammer and
count the number of blows applied in
each 6-ln. (0.15-m) increment until
one of the following occurs:

7.2.1 A total of 50 blows have been
applied during any one of the three
6-ln. (0.15-m) increments described In
7.1.4.

7.2.2 A total of 100 blows have been
applied.

7.2.3 There is no observed advance
of the sampler during the application of
10 successive blows of the hammer.

7.2.4 The sampler Is advanced the
complete 18 in. (0.43 m) without the
limiting blow counts occurring as de-
scribed in 7.2.1, 7.2.2, or 7.?.3.

7.3 Record the number of blows re-
quired to effect each 6 in. (0.15m) of
penetration or fraction thereof. The
first 6 in. is considered tc be a seating
drive. The sum of the number of blows
required for the second and third 6 In.
of penetration is termed the "standard
penetration resistance", or the
"N-value". If the sampler is driven
less than 18 in. (0.45 m), as permitted
in 7.2.1, 7.2.2, or 7.2.3, the number of
blows per each complete 6-ln. (0.15-m)
increment and per each partial Incre-
ment shall be recorded on the boring
log. For partial increments, the depth
of penetration shall be reported to the
nearest 1 in. (25 Trim) in addition to
the number of blows. If the sampler
advances below the bottom of the bor-
ing under the static weight of the drill
rods or the weight of the drill rods plus
the static weight of the hammer, this
information should be noted on the
boring log.

7.4 The raising and dropping of the
140-lb (63.5-kg) hammer shall be ac-
complished using either of the follow-
ing two methods:

7.4.1 By using a trip, automatic, or
semi-automatic hammer drop system
which lifts the 140-lb (63.5-kg) ham-
mer and allows it to drop 30 ± 1.0 In.
(0.76 m ± 25 mm) unimpeded.

7.4.2 By using a cathead to pull a
rope attached to the hammer. When
the cathead and rope method is used
the system and operation shall con-
form to the following:

7.4.2.1 The cathead shall be essen-
tially free of rust, oil, or grease and
have a diameter in the range of 6 to 10
in. (150 to 250 mm).

ASTM Designation: D 1586

7.4.2.2 The cathead should be
operated at a minimum speed of rota-
tion of 100 RPM, or the approximate
speed of rotation shall be reported on
the boring log.

7.4.2.3 No more than 2K rope turns
on the cathead may be used during the
performance of the penetration test, as
shown in Fig. 1.

NOTE 4 — The operator t bould generally u»e
eltber IK of 2X rope turns, depending upon
whether or not the rope comes off the top (1*
turns) or the bottom (2X turns) of the cathead. It
Is generally known and accepted that 2X or more
rope turns considerably impedes the fall of the
hammer and should not be used to perform the
test. The rut him fl rope should be finilntalp^ m a
relatively dry, clean, and unfrayed condition.

7.4.2.4 For each hammer blow, a
30-ln. (0.76-m) lift and drop shall be
employed by the operator. The opera-
tion of pulling and throwing the rope
shall be performed rhythmically with-
out holding the rope at the top of the
stroke.

7.5 Bring the sampler to the surface
and open. Record the percent recovery
or length of sample recovered. De-
scribe the soil samples recovered as to
composition, color, stratification, and
condition, then place one or more rep-
resentative portions of the sample into
scalable moisture-proof containers
(jars) without ramming or distorting
any apparent stratification. Seal each
container to prevent evaporation of
soil moisture. Affix labels to the con-
tainers bearing job designation, bor-
ing number, sample depth, and the
blow count per 6-in. (0.1 5-m) Incre-
ment. Protect the samples against ex-
treme temperature changes. If there is
a soil change within the sampler,
make a Jar for each stratum and note
its location In the sampler barrel.

YI

8.1 Drilling Information shall be
recorded in the field and shall include
the following:

8.1.1 Name and location of job,

8.1.2 Names of crew,

8.1.3 Type and make of drilling
machine,

8.1.4 Weather conditions,

8.1.5 Date and time of start and
finish of boring,

8.1.6 Boring number and location
(station and coordinates, If available
and applicable),

8.1.7 Surface elevation, if available,

8.1.8 Method of advancing and
cleaning the boring,

8.1.9 Method of keeping boring
open,

8.1.10 Depth of water surface and
drilling depth at the time of a noted
loss of drilling fluid, and time and date
when reading or notation was made,

8.1.11 Location of strata changes,

8.1.12 Size of casing, depth of cased
portion of boring,

8.1.13 Equipment and method of
driving sampler,

8.1.14 Type of sampler and length
and inside diameter of barrel (note use
of liners),

8.1.15 Size, type, and section length
of the sampling rods, and

8.1.16 Remarks.

8.2 Data obtained for each sample
shall be recorded in the field and shall
include the following: >

8.2.1 Sample depth and, If utilized,"
the sample number,

8.2.2 Description of soil,

8.2.3 Strata changes within sample,

8.2.4 Sampler penetration and re-
covery lengths, and

8.2.5 Number of blows per 6-ln.
(0.15-m) or partial Increment.

9. Precision and Bias

9.1 Variations in N-values of 100%
or more have been observed when us-
ing different standard penetration test
apparatus and drillers for adjacent
borings In the same soil formation.
Current opinion, based on field expert-
ence, indicates that when using the
same apparatus and driller, N-values
in the same soil can be reproduced
with a coefficient of variation of about
10%.

9.2 The use of faulty equipment,
such as an extremely massive or dam-
aged anvil, a rusty cathead, a low
speed cathead, an old, oily rope, or
massive or poorly lubricated rope
sheaves can significantly contribute to
differences In N-values obtained be-
tween operator-drill rig systems.

9.3 The variability in N-values pro-
duced by different drill rigs and opera-
tors may be reduced by measuring
that part of the hammer energy deliv-
ered Into the drill rods from the sam-
pler and adjusting N on the basis of
comparative energies. A method for
energy measurement and N-value ad-
justment, is currently under develop-
ment.

j
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this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk of infringement of such
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AMERICAN SOCIETY FOR TESTING AND MATERIALS

Standard Practice for

THIN-WALLED TUBE SAMPLING OF SOILS1

This standard is issued under the fixed designation D 1587; the number immediately following the designation indicates the year of original
adoption or, in the case of revision, the year of the last revision. A number in parentheses Indicates the year of last reapproval. A superscript
epsllon (C) indicates an editorial change since the last revision or reapproval.

This practice has been approved for use by agencies of the Department of Defense and for listing in the DOD Index os Specifications and
Standards.
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1. Scope

1.1 This practice covers a procedure
for using a thin-walled metal tube to
recover relatively undisturbed soil
samples suitable for laboratory tests of
structural properties. Thin-walled
tubes used in piston, plug, or rotary-
type samplers, such as the Denlson or
Pitcher, must comply with the por-
tions of this practice which describe
the thin-walled tubes (5.3).

NOTE 1—This practice does not apply to liners
used within the above samplers.

g. Applicable Documents

2.1 ASTM Standards:
P2488 Practice for Description and

Identification of Soils (Visual-
Manual Procedure)2

D3550 Practice for Ring-Lined Barrel
Sampling of Soils2

D4220 Practice for Preserving and
Transporting Soil Samples2

3. SniHTnmry of Practice

3.1 A relatively undisturbed sample
is obtained by pressing a thin-walled
metal tube into the in-sltu soil, remov-
ing the soil-filled tube, and sealing the
ends to prevent the soil from being dis-
turbed or losing moisture.

4. Significance and U0e

4.1 This practice, or Practice D3550,
is used when It Is necessary to obtain a
relatively undisturbed specimen suita-
ble for laboratory tests of structural
properties or other tests that might be
Influenced by soil disturbance.

8. Apparatus

6.1 Drilling Equipment—Any drill-
ing equipment may be used that pro-
vides a reasonably clean hole; that
does not disturb the soil to be sampled;
and that does not hinder the penetra-
tion of the thin-walled sampler. Open

borehole diameter and the Inside dia-
meter of driven casing or hollow stem
auger shall not exceed 3.5 times the
outside diameter of the thin-walled
tube.

5.2 Sampler Insertion Equipment,
shall be adequate to provide a relative-
ly rapid continuous penetration force.
For hard formations It may be neces-
sary, although not recommended, to
drive the thin-walled tube sampler.

5.3 Thin-Walled Tubes, should be
manufactured as shown in Fig. 1.
They should have an outside diameter
of 2 to 6 In. and be made of metal hav-
ing adequate strength for use In the
soil and formation Intended. Tubes
shall be clean and free of all surface Ir-
regularities including projecting weld
seams.

5.3.1 Length of Tubes—See Table 1
and 6.4.

5.3.2 Tolerances, shall be within the
limits shown in Table 2.

5.3.3 Inside Clearance Ratio, should
be 1% or as specified by the engineer
or geologist for the soil and formation
to be sampled. Generally, the Inside
clearance ratio used should Increase
with the Increase in plasticity of the
soil being sampled. See Fig. 1 for defin-
ition of Inside clearance ratio.

5.3.4 Corrosion Protection—Corro-
sion, whether from galvanic or chemi-
cal reaction, can damage or destroy
both the thin-walled tube and the sam-
ple. Severity of damage Is a function of
time as well as Interaction between the
sample and the tube. Thin-walled
tubes should nave some form of pro-
tective coating. Tubes which will con-
tain samples for more than 72 h shall
be coated. The type of coating to be us-
ed may vary depending upon the mate-
rial to be sampled. Coatings may in-
clude a light coat of lubricating oil, lac-
quer, epoxy. Teflon, and others. Type
of coating must be specified by the en-

gineer or geologist if storage will ex
ceed 72 h. Plating of the tubes or al«
nate base metals may be specified
the engineer or geologist.

5.4 Sampler Head, serves to couple
the thin-walled tube to the insertion
equipment and, together with the thin-
walled tube, comprises the thin-walled
tube sampler. The sampler head shall
contain a suitable check valve and a
venting area to the outside equal to or
greater than the area through the
check valve. Attachment of the head to
the tube shall be concentric and coax-
ial to assure uniform application of
force to the tube by the sampler Inser-
tion equipment.
6. Procedure

6.1 Clean out the borehole to sam-
pling elevation using whatever method
Is preferred that will ensure the mate-
rial to be sampled is not disturbed,
groundwater is encountered, m
the liquid level in the borehole at
above ground water level during the
sampling operation.

6.2 Bottom discharge bits are not
permitted. Side discharge bits may be
used, with caution. Jetting through an
open-tube sampler to clean out the
borehole to sampling elevation Is not
permitted. Remove loose material from
the center of a casing or hollow stem
auger as carefully as possible to avoid
disturbance of the material to be
sampled.

practice Is under the Jurisdiction of A8TM
Committee D-18 on Boll ""* Bock and Is the direct
responsibility of Subcommittee D18.O2 on Sam-
pling and Belated Field Testing for Soil Investiga-
tion.

Current edition approved Aug. 17, 1083. Pub-
lished October 1983. Originally published as D
1687-58T. Last previous edition D 1887-74.

atnmi.l PorJc nf AHTU Bt«nrt«i^« Vbl O4.O8.

Reprinted from Annual Book of ASTM Standards. Volume O4.08
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NOTE 2—Roller bits are available in down-
ward-jetting and dlffused-jet configurations.
Downward-Jetting configuration rock bits are not
acceptable. Diffuse-jet configurations are general-
ly acceptable.

6.3 Place the sample tube so that its
bottom rests on the bottom of the hole.
Advance the sampler without rotation
by a continuous relatively rapid mo-
tion.

6.4 Determine the length of advance
by the resistance and condition of the
formation, but the length shall never
exceed 6 to 10 diameters of the tube in
sands and 10 to 15 diameters of the
tube in clays.

KOTE 3—Weight of sample, laboratory hand-
ling capabilities, transportation problems, and
commercial availability of tubes will generally
limit tn«vtmiiTn practical lengths to those shown
in Table 1.

6.5 When the formation is too hard
for push-type insertion, the tube may
be driven or Practice D3550 may be us-
ed. Other methods, as directed by'the
engineer or geologist, may be used. If
driving methods are used, the data re-
garding weight and fall of the hammer
and penetration achieved must be
shown In the report. Additionally, that
tube must be prominently labeled a
"driven sample."

6.6 In no case shall a length of ad-
vance be greater than the sample-tube
length minus an allowance for the
sampler head and a mininnnTn of 3 In.
for sludge-end cuttings.

NOTE 4—The tube may be rotated to shear bot-
tom of the sample after pressing is complete.

6.7 Withdraw the sampler from the
formation as carefully as possible in
order to minimize disturbance of the
sample.

7. Preparation for Shipment
7.1 Upon removal of the tube, meas-

ure the length of sample in the tube.
Remove the disturbed material in the
upper end of the tube and measure the
length again. Seal the upper end of the
tube. Remove at least 1 in. of material
from the lower end of the tube. Use
this material for soil description in ac-
cordance with Practice D2488. Meas-
ure the overall sample length. Seal the
lower end of the tube. Alternatively,
after measurement, the tube may be
sealed without removal of soil from the
ends of the tube if so directed by the
engineer or geologist.

NOTE 5—Field extrusion and pa/->Aging of ex-
truded samples under the specific direction of a
geotechnlcal engineer or geologist is permitted.

NOTE &—-Tubes sealed over the ends as opposed
to those sealed with expanding packers should
contain end padding In end voids In order to pre-
vent drainage or movement of the sample within
the tube.

7.2 Prepare and immediately affix
labels or apply markings as necessary
to identify the sample. Assure that the
markings or labels are adequate to
survive transportation and storage.

ASTM Designation: D 1587

8. Heport

8.1 The appropriate information is
required as follows:

8.1.1 Name and location of the pro-
ject,

8.1.2 Boring number and precise lo-
cation on project,

8.1.3 Surface elevation or reference
to a datum,

8.1.4 Date and time of boring—start
and finish,

8.1.5 Depth to top of sample and
number of samples,

8.1.6 Description of sampler: size,
type of metal, type of coating,

8.1.7 Method of sampler Insertion:
push or drive.

IABU 1 iulubl. Xbin-Walled fteel asnpls InDee^

8.1.8 Method of drilling, size of hole,
casing, and drilling fluid used,

8.1.9 Depth to groundwater level:
date and time measured,

8.1.10 Any possible current or tidal
effect on water level,

8.1.11 Soil description in accordance
with Practice D2488,

8.1.12 Length of sampler advance,
and

8.1.13 Recovery: length of sample
obtained.

9. Precision and Bias

9.1 This practice does not produce
numerical data; therefore, a precision
and bias statement is not applicable.

Outside diameter:
In.
nun

Wall thlckiuu:
Bwg
In.
mm

Tub* length
in.
m

Clearance ratio. %

2
60.8

IS
O.O49
1.24

36
0.91
1

3
76.2

16
0065
16S

36
0.91
1

6
127

11
0.120
S.05

64
1.4S
1

Nominal Tub* Diameters (ram T»bl« 1 Tolerances. In.
SIX* OuUldc

Diameter
Outside diameter

Inside diameter

Wall thickness
Ovaluy
Stralghtnese

2

+ 0.007
-0.000
+ 0.000
-O.O07
±0.007

0018
0.03O/ft

3

+ 0.010
-o.ooo
+ O.OOO
-0.010
±0.010

0.020
0.030/rt

6

+ 0.01B
-O.OOO
+ 0.000
-0.016
±0.016

O.O3C
0.030/ft

The three diameters recommended In Table 1 are In-
dicated for purposes of standardization, and are not In-
tended to indicate that sampling tubM or Intermediate or
larger dlanetere an not acceptable. Langths of tubee
shown are Illustrative. Proper lengths to be determined ae
suited to (Hid conditions.

Intermediate or larger diameters should be propor-
tional. Tolerances shown are essentially standard com-
mercial manufacturing tolerances (or asunlass steel
mechanical tubing. SpseUy only two of the nrst three tol-
erances: that is. O.D. and I.D.. or O.D. or O.D. and Wall, or
I.D. and WaU.

Length os Specified in Method -

OS t-fmn.

1

t- f dio (min)
Mounting Hales .

NOTE 1—Minimum of two mounting holes on opposits sides for 2 to 3tt In. sampler.
NOTE 2—Minimum o( four mounting holes spaced at 90" (or samplers 4 In. and larger.
NOTE 3—Tube held with hardened screws
NOTE 4—Two-inch outslde-dlameter tubes are specified with an 18-gage wall thickness to comply with area ratio criteria

accepted (or "undisturbed samples." Deere are advised that such tubing Is difficult to locate and can be extremely expen-
sive In small quantities. 8trteen-gege tubes are generally readily available.

•etrls Equivalent*

1
I
I*
4

».TT
U.T
*•).«
•0.1
H.t

101.*

no. 1 Xhla-Waltod Tube for «-«.PII»S;

The American Society (or Testing and Materials takes no position respsetlng the validity of any patent rights asserted in
connection with any Item mentioned In this standard Users of this standard an npresely advised that determination of
the validity of any such patent rights, and the risk of Infringement of such rights, are entirely their own responsibility

This standard Is subject to revision at any tuns by the responsible technical committee and must Us reviewed (vary five
years and It not revised, either reapproved or withdrawn. Your comments are Invited either (or revision of this standard or
(or additional standards and should be addressed to ASTM Headquarters. Your comments will receive careful considera-
tion at a meeting of the responsible technical committee, which you may attend. If you (eel that your oommenla have not
received a (air hearing you should make your views known to the ASTM Committee on Standards. 1010 Race St.,
Philadelphia. Fa. 191O3.

O08R18/89WP3K
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STS Field Well Installation Diagram

J

DEPTH
FTUSH MOUNTED COVER
END OF CAP WITH HOLE

ON STANDPIPE?
f7ES)ORNO

\
\

0.0'

I
C£

on

a:
D

15.0'

0.5' >

4.5'

3.0'

7.0'

STANDPIPE
STICKUP

CONCRETE

(CROSS OUT IF NOT USED)

BACKFILL
MATERIAL

CEMENT
BENTONITE

GROUT

PIPEDIA.

SCH. _4Q_

(IFPVCUSED)

BENTONITE
PELLETS

(CROSS OUT IF NOT USED)

OU1 If

PF,AGRAVF.I.
CCONCRETE SAND ;

l-Mlt, SANL»

(CIRCLE ONE)

r

ELEV

96.37*

1) TYPE OF PIPE
CPVC.X3ALVANIZED. STAINLESS, OTHER __

2) TYPE OF PIPE JOINTS
BELLED, COUPLINGSXTHREADEQ, OTHER.

3) TYPE OF WELL SCREEN
PVC, GALVANTZED/STAINLESS) OTHER

4) SCREEN SLOT SEE Q-.Ql inches

5) SCREEN LENGTH • 5 feet

6) INSTALLED PROCTECTOR PIPE W/LOCK? R NO

7) DRILLING METHOD.

DRILLING FLUID

Solid Stem Augers

Water

BOREHOLE DIAMETER. 4 inches

8) BACKFILL MATERIAL INSTALATION FROM
SURFAC^ TREMEB)

9) HOW WAS WELL DEVELOPED?
(BAILING) PUMPING, SURGING, COMPRESSED AIR

10) APPROXIMATE WATER VOLUME REMOVED OR ADDED?
5 GAL, 10 GAL, 15 GAL, OTHER 4 gals

11) WATER CLARITY BEFORE DEVELOPMENT
CLEAR, TURBID/OPAQUE)

12) WATER CLARITY AFTER DEVELOPMENT
CLEAR,nTJKBiL)^ OPAQUE

13) DID THE WATER SMELL? YES OR(NO)

14) WATER LEVEL SUMMARY "*

1) DEPTH FROM T. STANDPffE AFTER DEVELOPMENT?"*
13 feet FTOIDRY

2) OTHER MEASUREMENTS:
HATF 9/11/92 ^ 11.09

DATE ,

DATE ,

DATE

FT PROMT, ST. PIPE

FT PROMT, ST. PIPE

FT PROMT, ST. PIPE
FT FROM T, ST. PIPE

'Relative to benchmark elevation = 100.00 feet

WELL NO MW-128 DATE TNSTAT .T FH 9/5192 DRILL RIG

DRILLER Pumas DRILL CREW Deon

JOB/CLIENT Proposed NWMH Facility Redevelopment Site/Power/CRSS

(Power/CRSS_mw-128/ml Idraw/nt)

STS PROJECT NO. 27313-XH

(VERSION 3: 08/91 - M11DRAW 'FIELD_WELL_KAS')



STS Field Well Installation Diagram

1;
j:

DEPTH ELEV
FTUSH MOUNTED COVER

END OF CAP WITH HOLE
ON STANDPIPE? V

(YE2)ORNO \ /

0.0'

ia

05

G
R

O
T

IP
 O

F
 W

E
L

L

15.0'

0.5-

4.5'

3.0'

STANDPIPE
STICKUP

CONCRETE

(CROSS OUT IF NOT USED)

BACKFILL
MATERIAL

TEMFNT
BENTONITE

GROUT

PIPEDIA.

sr-H 40
(IF PVC USED)

BENTONTrE
PELLETS

(CROSS OUT IF NOT USED)

97.26'*

1) TYPE OF PIPE
C PVC.X?ALVANIZED. STAINLESS, OTHER

2) TYPE OF PIPE JOINTS
BELLED, COUPLINGS.(THREADEO, OTHER.

3) TYPE OF WELL SCREEN
PVC,. GALVANIZED/STAINLESS} OTHER

4) SCREEN SLOT SEE-
5) SCREEN LENGTH —
6) INSTALLED PROCTECTOR PIPE W/LOCK?(

0-.01 inches

5 feet

)RNO

7) DRILLING METHOD.

DRILLING FLUID

Solid Stem Augers

Water

BOREHOLE DIAMETER. 4 inches

8) BACKFILL MATERIAL INSTALATION FROM
SURFACg[ TREMffi)

9) HOW WAS WELL DEVELOPED?

(BAILING) PUMPING, SURGING, COMPRESSED AIR

10) APPROXIMATE WATER VOLUME REMOVED OR ADDED?
5 GAL, 10 GAL, 15 GAL, OTHER 4 gals

11) WATER CLARITY BEFORE DEVELOPMENT

CLEAR, TURBID/OPAQUE^

12) WATER CLARITY AFTER DEVELOPMENT
CLEAR,QTJHBIB) OPAQUE

13) DID THE WATER SMELL? ( > OR NO

14) WATER LEVEL SUMMARY

1) DEPTH FROM T. STANDPIPE AFTER DEVELOPMENT?
13 feet _ _ FT OlfDRY^

2) OTHER MEASUREMENTS: w|EL?luMMAARY°N

9/11/92 12-85 — FT FROM T, ST. PIPE

DATE

DATE

DATE

FT FROM T, ST. PIPE

FT FROM T, ST. PIPE
FT FROM T, ST. PIPE

•Relative to benchmark elevation = 100.00 feet

WELL NO..

DRILLER Dumas

. DATE INSTALLED__^/92_

DRILL CREW

DRILL PTn DR-9

Deon

JOB/CLIENT Proposed NWMH Facih'tv Redevelopment Siteffower/CRSS

(Power/CRSS_mw- 129/ml Idraw/nt)

STS PROJECT NO. 27313-XH

(VERSION 3: 08/91 - M11DRAW "FIELD.WELL.KAS11)



STS Field Well Installation Diagram

J

DEPTH
FEUSH MOUNTED COVER
END OF CAP WITH HOLE

ON STANDPIPE?
1NO

\

ELEV

^^^^^m

i

0.0'

0 '

Lf
t q

T
IP

 O
F

 W
E

L
L

 T
O

 G
R

O
U

N
D

 S
U

R
F

A
C

E

>

0.5' >

i

\

t

4.5'

3.0'

7.0'

r ,

ZO'

17.0'

V

STANDPIPE
STICKUP

CONCRETE P

(CROSS OUT IF NOT USED) E

^"-^^gEOTONrrE-^^^ g

BACKFILL
MATERIAL

TF.MENT
BENTONITE

GROUT

PIPEDIA.

SCH._4£L_
(IFPVCUSED) L

BENTONITE I
PELLETS I

^ (CROSS OUT IF NOT USED) g

i-^SSr^SSE^I
PR A ORAVFJ. *

CCONCRETESAND ];
uN-suhiiAisu

r (CIRCLE ONE) Q

CAVE-IN kj
MATERIAL |>

(CROSS OUT IF NOT DRILLED)^1

SAND N
N

96.03'*

1

1

^

Q
x]

^SJ *Relative

V 1

1) TYPE OF PIPE
C PVC.X3ALVANIZED. STAINLESS, OTHER

2) TYPE OF PIPE JOINTS
BELLED, COUPLINGS.CTHREADEO, OTHER.

3) TYPE OF WELL SCREDJ

4)

5)

PVC,. GALVANIZED/STAINLESS^ OTHER.

SCREEN SLOT SEE- O-.Ol inches

SCREEN LENGTH- 5 feet

6) INSTALLED PROCTECTOR PIPE W/LOCK7Q

DRILLING METHOD SoUd Stem Augers

)RNO

7)
DRILLING FLUID- None

BOREHOLE DIAMETER. 4 inches

8) BACKFILL MATERIAL INSTALATION FROM

SURFACB[ TREMEE)

9) HOW WAS WELL DEVELOPED?

(BAILINC) PUMPING, SURGING, COMPRESSED AIR

10) APPROXIMATE WATER VOLUME REMOVED OR ADDED?
5 GAL, 10 GAL, 15 GAL, rmrep 4 gals

11) WATER CLARITY BEFORE DEVELOPMENT

CLEAR, TURBID/OPAQUE^

12) WATER CLARITY AFTER DEVELOPMENT
CLEAR.QTJKBID) OPAQUE

13) DID THE WATER SMELL? (

14) WATER LEVEL SUMMARY

I OR NO

1) DEPTH FROM T. STANDPIPE AFTER DEVELOPMENT?
12.0 FTOFDRY

2) OTHER MEASUREMENTS: ^

HATF 9/11/92 11.87

DATE ,

DATE ,

DATE

FT PROMT, ST. PIPE

FT PROMT, ST. PIPE

FT PROMT, ST. PIPE

FT PROMT, ST. PIPE

•Relative to benchmark elevation = 100.00 feet

vVF.U.NO MW-130

DRILLER

DATE TNSTAT.T.FD 9/5/92

DRILL CREW

JOB/CLIENT Proposed NWMH Facility Redevelopment Site/Power/CRSS

(POWER/CRSS_MW-130/M11DRAW/NT)

DRILL

Deon

STS PROJECT NO. 27313-XH

(VERSION 3: 08«1 - M11DRAWFIELD_WELL_KAS')



STS Field Well Installation Diagram

f

DEPTH
FTUSH MOUNTED COVER

ELEV

END OF CAP WITH HOLE
ON STANDPIPE?

iORNO \
1) TYPE OF PIPE

3ALVANEED, STAINLESS, OTHER.

0
t

w

U.
CH
CO

P

T
IP

 O
F

 W
E

L
L

 T
O

 G
R

O
U

N

15.0' '

17.0'

0.0'

i

i '

0.5' >

i

\

t

5.0'

1

3.0'
1

i
1

i

7.0'

r i

t

1.5'

1

STANDPIPE
STICKUP

f

CONCRETE A

, (CROSS OUT IF NOT USED) C

s^imi
BACKFILL

MATERIAL

TEMFNT
BENTONTrE

GROUT

PIPEDIA.

KCH 40

' (IF PVC USED)

^ BENTONITE |
PELLETS

[_ (CROSS OUT IF NOT USED) f
i ' i i i h A ^>i \nr i *

L PR A GRAVEL J

CCONCRETESAND ; ̂

r (CIRCLE ONE) (J

k CAVE-IN K
MATERIAL I

(CROSS OUT IF NOT DRILLED)!,

SAND *
I

V

1

M

1
i
•fc

1

I

1
•

Q
s
S
X^

96.5'*

*Relative

2) TYPE OF PIPE JOINTS
BELLED, COUPLINGS.CTHREADEQ, OTHER.

3) TYPE OF WELL SCREEN
PVC,. GALVANIZED/STAINLESS} OTHER

4) SCREEN SLOT SIZE 0-.Q1 inches

5) SCREEN LENGTH— 5 feet

6) INSTALLED PROCTECTOR PIPE W/LOCK7Q

DRILLING Mcrunn Solid Stem Augers

&ORNO

7)

DRILLING FLUID. None

BOREHOLE DIAMETER. 4 inches

8) BACKFILL MATERIAL INSTALATION FROM

SURFAC^[ TREME)

9) HOW WAS WELL DEVELOPED?

(BAILING) PUMPING, SURGING, COMPRESSED AIR

10) APPROXIMATE WATER VOLUME REMOVED OR ADDED?
5 GAL, 10 GAL, 15 GAL, rmrep 4 gals _

11) WATER CLARITY BEFORE DEVELOPMENT

CLEAR, TURBID/OPAQUE]

12) WATER CLARITY AFTER DEVELOPMENT
.nT)RmD^ OPAQUE

13) DID THE WATER SMELL? YES

14) WATER LEVEL SUMMARY

1) DEPTH FROM T. STANDPIPE AFTER DEVELOPMENT?
13 _ FTOlfDRY

2) OTHER MEASUREMENTS:

9/11/92

DATE
DATE
DATE

FT PROMT, ST. PIPE

FT FROM T, ST. PIPE

FT FROM T, ST. PIPE

FT PROMT, ST. PIPE

'Relative to benchmark elevation = 100.00 feet

I

WELL NO MW_131

DRILLER

DATE TNSTAT.T.Fn 9/5/92

DRILL CREW

JOB/CLJEhfT Proposed NWMH Facility Redevelopment Site/Power/CRSS

(POWER/CRSS_MW-131/M11DRAW/NT)

Deon

PR-9

STS PROJECT NO. 27313-XH

(VERSION 3: 08/91 - M11 DRAW 'FIELD.WELL.KAS')
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Project #: 920256
Page 2 of 8

Sample ID; TP-1

VOLATILES Method: 8W-846 8240 (Modified to capillary)
Parameter MDL Analysis

mg/Kg mg/Kg

1,1-Dichloroethane 0.005 BDL
1,1-Dichloroethene 0.005 BDL
1,1,1-Trichloroethane 0.005 BDL
1,1,2-Trichloroethane 0.005 BDL
1,1,2,2-Tetrachloroethane 0.005 BDL
1,2-Dichloroethane 0.005 BDL
1,2-Dichloropropane 0.005 BDL
1,2,3-Trichloropropane 0.005 BDL
l,4-Dichloro-2-bu,tene 0.005 BDL
2-Butanone (MEK) 0.25 BDL
2-Chloroethyl vinyl ether 0.005 BDL
2-Hexanone 0.050 BDL
4-Methyl-2-pentanone(MIBK) 0.025 BDL
Acetone 0.38 BDL
Acrolein 0.005 BDL
Acrylonitrile 0.005 BDL
Benzene 0.005 BDL
Bromodichloromethane 0.005 BDL
Bromomethane 0.025 BDL
Carbon disulfide 0.005 BDL
Chlorobenzene 0.005 BDL
Chioroethane 0.025 BDL
Chloromethane 0.025 BDL
cis-l,3-Dichloropropene 0.005 BDL
Dibromochloroemethane 0.005 BDL
Dibromomethane 0.005 BDL
Dichlorodifluoromethane 0.005 BDL
Ethylbenzene 0.005 BDL
lodomethane 0.005 BDL
Methylbenzene (Toluene) 0.005 BDL
Methylene chloride 0.005 BDL
Styrene 0.005 BDL
Tetrachloroethene 0.005 0.044
Tetrachloromethane 0.005 BDL
trans-1,2-Dichloroethene 0.005 BDL
trans-1,3-Dichloropropene 0.005 BDL
Tribromomethane (Bromoform) . 0.005 BDL
Trichloroethene 0.005 0.023
Trichlorofluoromethane 0.005 BDL
Trichloromethane (Chloroform) 0.005 BDL
Vinyl acetate 0.13 BDL
Vinyl chloride 0.025 BDL
Xylenes (Total) 0.015 BDL

1



1 Project f: 920256
Page 3 of 8

Sample ID: TP-2

VOLATILES Method: Sff-846 8240 (Modified to capillary)
Parameter MDL Analysis

mg/Kg mg/Kg

1,1-Dichloroethane 0.005 BDL
1,1-Dichloroethene 0.005 BDL
1,1,1-Trichloroethane 0.005 BDL
1,1,2-Trichloroethane 0.005 BDL
1,1,2,2-Tetrachloroethane 0.005 BDL
1,2-Dichloroethane 0.005 BDL
1,2-Dichloropropane 0.005 BDL
1,2,3-Trichloropropane 0.005 BDL
l,4-Dichloro-2-butene 0.005 BDL
2-Butanone (MEK) 0.25 BDL
2-Chloroethyl vinyl ether 0.005 BDL
2-Hexanone 0.050 BDL
4-Methyl-2-pentanone(MIBK) 0.025 BDL
Acetone 0.38 BDL
Acrolein 0.005 BDL
Acrylonitrile 0.005 BDL
Benzene 0.005 BDL
Bromodichloromethane 0.005 BDL
Bromomethane 0.025 BDL
Carbon disulfide 0.005 BDL
Chlorobenzene 0.005 BDL
Chloroethane 0.025 BDL
Chloromethane 0.025 BDL
cis-l,3-Dichloropropene " 0.005 BDL
Dibromochloroemethane 0.005 BDL
Dibromomethane 0.005 BDL

C Dichlorodifluoromethane 0.005 BDL
Ethylbenzene 0.005 BDL
lodomethane 0.005 BDL
Methylbenzene (Toluene) 0.005 BDL
Methylene chloride 0.005 BDL
Styrene 0.005 BDL
Tetrachloroethene 0.005 0.036
Tetrachloromethane 0.005 BDL
trans-l,2-Dichloroethene 0.005 BDL
trans-l,3-Dichloropropene 0.005 BDL
Tribromomethane (Bromoform) 0.005 BDL
Trichloroethene 0.005 BDL
Trichlorofluoromethane 0.005 BDL
Trichloromethane (Chloroform) 0.005 BDL
Vinyl acetate 0.13 BDL
Vinyl chloride 0.025 BDL
Xylenes (Total) 0.015 BDL



Project #: 920256
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Sample ID; TP-3

VOLATILES Method: Bff-846 8240 (Modified to capillary)
Parameter MDL Analysis

mg/Kg mg/Kg

1,1-Dichloroethane 0.005 BDL
1,1-Dichloroethene 0.005 BDL
1,1,1-Trichloroethane 0.005 BDL
1,1,2-Trichloroethane 0.005 BDL
1,1,2,2-Tetrachloroethane 0.005 BDL
1,2-Dichloroethane 0.005 BDL
1,2-Dichloropropane 0.005 BDL
1,2,3-Trichloropropane 0.005 BDL
1,4-Dichloro-2-butene 0.005 BDL
2-Butanone (MEK) 0.25 BDL
2-Chloroethyl vinyl ether 0.005 BDL
2-Hexanone 0.050 BDL
4-Methyl-2-pentanone(MIBK) 0.025 BDL
Acetone 0.38 BDL
Acrolein 0.005 BDL
Acrylonitrile 0.005 BDL
Benzene 0.005 BDL
Bromodichloromethane 0.005 BDL
Bromomethane 0.025 BDL
Carbon disulfide 0.005 BDL
Chlorobenzene 0.005 BDL
Chloroethane 0.025 BDL
Chloromethane 0.025 BDL
cis-l,3-Dichloropropene 0.005 BDL
Dibromochloroemethane 0.005 BDL
Dibromomethane 0.005 BDL
Dichlorodifluoromethane 0.005 BDL
Ethylbenzene 0.005 BDL
lodomethane 0.005 BDL
Methylbenzehe (Toluene) 0.005 BDL
Methylene chloride 0.005 BDL
Styrene 0.005 BDL
Tetrachloroethene 0.005 BDL
Tetrachloromethane 0.005 BDL
trans-1,2-Dichloroethene 0.005 BDL
trans-1,3-Dichloropropene 0.005 BDL
Tribromomethane (Bromoform) 0.005 . BDL
Trichloroethene 0.005 BDL
Trichlorofluoromethane 0.005 BDL
Trichloromethane (Chloroform) 0.005 BDL
Vinyl acetate 0.13 BDL
Vinyl chloride 0.025 BDL
Xylenes (Total) 0.015 BDL
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Sample ID; TP-3 fcont'dl

TCLP METALS
Method: standard Method

Parameter

Arsenic
Cadmium
Chromium
Lead
Selenium
Silver
Barium
Mercury

Project f: 920256
Page 5 of 8

MDL (mg/L)

0.2
0.1
0.1
0.1
0.2
0.1
0.1
0.05

Analysis (mg/L)

BDL
BDL
BDL
BDL
BDL
BDL
0.3
BDL

Method: 6C/ECD

PCBs: 0.5 mg/Kg BDL
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Project #: 920256
Page 6 of 8

Sample ID; TP~4

VOLATILES Method: 8W-846 8240 (Modified to capillary)
Parameter MDL Analysis

nig/Kg mg/Kg

1,1-Dichloroethane 0.005 BDL
1,1-Dichloroethene 0.005 BDL
1,1,1-Trichloroethane 0.005 BDL
1,1,2-Trichloroethane 0.005 BDL
1,1,2,2-Tetrachloroethane 0.005 BDL
1,2-Dichloroethane 0.005 BDL
1,2-Dichloropropane 0.005 BDL
1,2,3-Trichloropropane 0.005 BDL
l,4-Dichloro-2-butene 0.005 BDL
2-Butanone (MEK) 0.25 BDL
2-Chloroethyl vinyl ether 0.005 BDL
2-Hexanone 0.050 BDL
4-Methyl-2-pentanone(MIBK) 0.025 BDL
Acetone 0.38 BDL
Acrolein 0.005 BDL
Acrylonitrile 0.005 BDL
Benzene 0.005 BDL
Bromodichloromethane 0.005 BDL
Bromomethane 0.025 BDL
Carbon disulfide 0.005 0.014
Chlorobenzene 0.005 BDL
Chloroethane 0.025 BDL
Chioromethane 0.025 BDL
cis-l,3-Dichloropropene 0.005 BDL
Dibromochloroemethane 0.005 BDL
Dibromomethane 0.005 BDL
Dichlorodifluoromethane 0.005 BDL
Ethylbenzene 0.005 BDL
lodomethane 0.005 BDL
Methylbenzene (Toluene) 0.005 BDL
Methylene chloride 0.005 BDL
Styrene 0.005 BDL
Tetrachloroethene 0.005 BDL
Tetrachloromethane 0.005 0.014
trans-l,2-Dichloroethene 0.005 BDL
trans-l,3-Dichloropropene 0.005 BDL
Tribromomethane (Bromoform) 0.005 BDL
Trichloroethene 0.005 BDL
Trichlorofluoromethane 0.005 BDL
Trichloromethane (Chloroform) 0.005 BDL
Vinyl acetate 0.13 BDL
Vinyl chloride 0.025 BDL
Xylenes (Total) 0.015 BDL



Project f: 920256
Page 7 of 8

1

Sample ID: TP-6

VOLATILES Method: BW-846 8240 (Modified to capillary)
Parameter MDL Analysis

mg/Kg mg/Kg

1,1-Dichloroethane 0.005 BDL
1,1-Dichloroethene 0.005 BDL
1,1,l-Trichloroethane 0.005 BDL
1,1,2-Trichloroethane 0.005 BDL
1,1,2,2-Tetrachloroethane 0.005 BDL
1,2-Dichloroethane 0.005 BDL
1,2-Dichloropropane 0.005 BDL
1,2,3-Trichloropropane 0.005 BDL
l,4-Dichloro-2-burtene 0.005 BDL
2-Butanone (MEK) 0.25 BDL
2-Chloroethyl vinyl ether 0.005 BDL
2-Hexanone 0.050 BDL
4-Methyl-2-pentanone(MIBK) 0.025 BDL
Acetone 0.38 BDL
Acrolein 0.005 BDL
Acrylonitrile 0.005 BDL
Benzene 0.005 BDL
Bromodichloromethane 0.005 BDL
Bromomethane 0.025 BDL
Carbon disulfide 0.005 BDL
Chlorobenzene 0.005 BDL
Chloroethane 0.025 BDL
Chloromethane 0.025 BDL
cis-l,3-Dichloropropene 0.005 BDL
Dibromochloroemethane 0.005 BDL
Dibromomethane 0.005 BDL
Dichlorodifluoromethane 0.005 BDL
Ethylbenzene 0.005 BDL
lodomethane 0.005 BDL
Methylbenzene (Toluene) 0.005 BDL
Methylene chloride 0.005 BDL
Styrene 0.005 BDL
Tetrachloroethene 0.005 BDL
Tetrachloromethane 0.005 BDL
trans-1,2-Dichloroethene 0.005 BDL
trans-1,3-Dichloropropene 0.005 BDL
Tribromomethane (Bromoform) 0.005 BDL
Trichloroethene 0.005 BDL
Trichlorofluoromethane 0.005 BDL
Trichloromethane (Chloroform) 0.005 BDL
Vinyl acetate 0.13 BDL
Vinyl chloride 0.025 BDL.
Xylenes (Total) 0.015 BDL
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MDL = Method Detection Limit
BDL = Below Detection Limit

Respectfully submitted,

Douglas Weir, Ph.D.
Lab Director
Quality Analytical Labs, Inc.

Project #: 920256
Page 8 of 8
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CLIENT STS CONSULTANTS
JOB NO. CH920797
PROJECT NO. 27313-XH

METHOD: 8240
SOIL

EPA TARGET COMPOUND LIST (TCL)
VOLATILE COMPOUNDS

ug/kg

Dilution Factor (DF)

Method Blank

Client I.D.

Compound Lab I.D.

Chloromethane
Bromomethane
Vinvl Chloride
Chloroethane
Methylene Chloride
Acetone
Carbon Disulfide
1 r l-Dichloroethene
1 . 1-Dichloroethane
trans-1 . 2-Dichloroethene
Chloroform
1 . 2-Dichloroethane
2-Butanone
1.1 1-Trichlorethane
Carbon Tetrachloride
Vinvl Acetate
Bromodichlororoethane
1 . 2-Dichloropropane
Trans-1 . 3-dichloroDrooene
Trichloroethylene
Dibromochloromethane
1.1. 2-Trichloroethane
Benzene
cis-l. 3-Dichloroprooene
2-Chloroethylvinylether
Bromoform
4-Methyl-2-Pentanone
2-Hexanone
Tetr ach lor oethv lene
1.1.2. 2-Tetrachloroethane
Toluene
Chlorobenzene
Ethylbenzene
Stvrene
Total Xvlenes

1

VS0802

108

20797
001

U
U
U
U
U
31
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
6
U
86
U
240

1

VS0802

METHOD
BLANK

VS0802

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

Lower Limits

(LLD) with
r\r\ T^T 1 n^ l OT1*

10
10
10 J
10 *.
5
10
5
5
5
5
5
5
10
5
5
10
5
5
5
5 ^
5
5
5
5
5
5
10
10
5
5
5
5
5
5
5

\
J

s

*MDL (Minimum Detection Limit) = LLD x DF



CUENT:
CUENT PROJECT ID:

IEA PROJECT ID:
IEA SAMPLE ID:

CUENT SAMPLE ID:
MATRIX:

POLYNUCLEAR AROMATIC
HYDROCARBONS (PNA)
SW-846 METHOD 8310-SPECIAL

STS CONSULTANTS
27313-XH
CH920797
20797001
108
SOIL

DATE RECEIVED:
DATE SAMPLED:

DATE EXTRACTED:
DATE ANALYZED:

ANALYSIS BY:
DILUTION FACTOR:

07/29/92
07/28/92
08/02/92
08/12/92
LAWHON
5.0

3

3
3
J
J
3

Number

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

Compound

Naphthalene
Acenaphthylene
Acenaphthene
Fludrene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Dibenzo(a,h)anthracene
Benzo(g,h,i)perylene
lndeno(1,2,3-cd)pyrene

Quantitation
Limit
(ug/kg)

660
660
1200
140
660
660
660
180
8.7
100
11
11
15
20
51
29

Results
Concentration
(ug/kg)

BQL
5800
BQL
18000
6000
21000
38000
12000
1300
1500
BQL
130
300
BQL
300
BQL

Comments:
Sample specific quantitation limits may be calculated by multiplying
the quantitation limit by the dilution factor.

BQL = Below Quantitation Limit

1



CLIENT:
CUENT PROJECT ID:

IEA PROJECT ID:
IEA SAMPLE ID:

CUENT SAMPLE ID:
MATRIX:

POLYNUCLEAR AROMATIC
HYDROCARBONS (PNA)
SW-846 METHOD 8310-SPECIAL

STS CONSULTANTS
27313-XH
CH920797
610 B 477
METHOD BLANK
SOIL

DATE RECEIVED:
DATE SAMPLED:

DATE EXTRACTED:
DATE ANALYZED:

ANALYSIS BY:
DILUTION FACTOR:

N/A
N/A
08/02/92
08/04/92
LAWHON
1.0

Number

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

Compound

Naphthalene
Acenaphthylene
Acenaphthene
Fluorehe
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Dibenzo(a,h)anthracene
Benzo(g,h,i)perylene
lndeno(1,2,3-cd)pyrene

Quantitation
Limit
(ug/kg)

660
660
1200
140
660
660
660
180
8.7
100
11
11
15
20
51
29

Results
Concentration
(ug/kg)

BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Comments:
Sample specific quantitation limits may be calculated by multiplying
the quantitation limit by the dilution factor.

BQL = Below Quantitation Limit
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3
3

CLIENT ID

LAB ID

IEA PROJECT* CH920797
CLIENT PROJECT ID 27313-XH

MATRIX SOIL

TOTAL PETROLEUM HYDROCARBONS
EPA METHOD 418.1

mg/kg

108 METHOD
BLANK

20797
001 TS0730

PQL

1

T. Petroleum Hydrocarbons 38 < 20 20

DATE EXTRACTED
DATE SAMPLED
DATE ANALYZED
DILUTION FACTOR

07/30/92
07/28/92
08/04/92

1

07/30/92

08/04/92
1



CLIENT ID

LAB ID

IEA PROJECT* CH920797
CLIENT PROJECT D 27313-XH

MATRIX SOIL

OIL & GREASE
EPA METHOD 418.1

mg/kg

108 METHOD
BLANK

20797
001 TS0730

PQL

OIL & GREASE 38 < 20 20

3
il

DATE EXTRACTED
DATE SAMPLED
DATE ANALYZED
DILUTION FACTOR

07/30/92
07/28/92
08/04/92

1

07/30/92

08/04/92
1



T
1

0

i

j

CUENT:
CLIENT PROJECT ID:

IEA PROJECT ID:
IEA SAMPLE ID:

CLIENT SAMPLE ID:
MATRIX:

Number

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

POLYNUCLEAR AROMATIC
HYDROCARBONS (PNA)
SW-846 METHOD 8310-SPECIAL

STS CONSULTANTS
27313-XH
CH920792
20792002
109
SOIL

Compound

Naphthalene
Acenaphthylene
Acenaphthene
Fluofene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenzo(a,h)anthracene
Benzo(g,h,i)perylene

DATE RECEIVED:
DATE SAMPLED:

DATE ANALYZED:
DILUTION FACTOR:

Quantitation
Limit
(ug/kg)

6600
6600
10000
1900
500
400
130
1800
30
200
0.60
20
30
290
60
130

07/28/92
07/27/92
08/05/92
100

Results
Concentration
(ug/kg)

BQL
BQL
54000
BQL
BQL
7500
25000
BQL
950
770
BQL
120
230
BQL
BQL
BQL

I

Comments:
Sample specific quantitation limits may be calculated by multiplying
the quantitation limit by the dilution factor.

BQL = Below Quantitation Limit

I



CLIENT STS CONSULTANTS
JOB NO. CH920792
PROJECT NO. 27313-XH

METHOD;8240
SOIL

EPA TARGET COMPOUND LIST (TCL)
VOLATILE COMPOUNDS

ug/kg

Dilution Factor (DP)

Method Blank

Client I.D.

Compound Lab I.D.

Chloromethane
Bromomethane
Vinvl Chloride
Ch lor oethane
Methvlene Chloride
Acetone
Carbon Disulf ide
1 , 1— Dichloroethene
1 . l-Dichloroethane
trans-1 . 2-Dichloroethene
Chloroform
1 . 2-Dichloroethane
2 — Butanone
l . 1 1-Trichlorethane
Carbon Tetrachloride
Vinvl Acetate
Bromodichloromethane
1 . 2-Dichloropropane
Trans-1 . 3-dichlorooropene
Trichloroethvlene
Dibromochloromethane
1.1. 2-Trichloroethane
Benzene
cis— 1. 3— Dichlorooropene
2— Chloroethylvinvlether
Bromof orm
4-Methvl-2-Pentanone
2-Hexanone
Tetrachloroethylene
1.1.2. 2— Tetrachloroethane
Toluene
Chlorobenzene
Ethvlbenzene
Stvrene
Total Xylenes

1

VS0731

115

20792
001

U
U
U
U
U
16
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
14
U
180

5

VS0802

109

20792
002

UD
UD
UD
UD
UD
UD
UD
UD
UD
UD
UD
UD
UD
UD
UD
UD
UD
UD
UD
UD
UD
UD
UD
UD
UD
UD
UD
UD
UD
UD
UD
UD
UD
UD
89

1

VS0731

118

20792
003

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
10

1

VS0731

METHOD
BLANK

VS0731

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

1

VS0802

METHOD
BLANK

VS0802

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

Lower Limits
Quantitation
(LLD) with
no Dilution*

10
10
10
10
5
10
5
5
5
5
5
5
10
5
5
10
5
5
5
5
5
5
5
5
5
5
10
10
5
5
5
5
5
5
5

•*»*

~

*MDL (Minimum Detection Limit) = LLD x DF

11



1
IEA PROJECT* CH920792

CLIENT PROJECT ID 27313-XH
MATRIX SOIL

TOTAL PETROLEUM HYDROCARBONS

EPA METHOD 418.1

mg/kg

CLIENT ID

LAB ID

115

20792
001

109

20792
002

118 METHOD

BLANK
20792

003 TS0730

POL

T. Petroleum Hydrocarbons

J
j

j

DATE EXTRACTED

DATE SAMPLED
DATE ANALYZED

DILUTION FACTOR

31

07/30/92
07/27/92
08/04/92

1

13000

07/30/92
07/24/92
08/04/92

100

21 < 20

07/30/92 07/30/92
07/27/92
08/04/92 08/04/92

1 1

20



CUENT:
CLIENT PROJECT ID:

IEA PROJECT ID:
IEA SAMPLE ID:

CUENT SAMPLE ID:
MATRIX:

POLYNUCLEAR AROMATIC
HYDROCARBONS (PNA)
SW-846 METHOD 8310-SPECIAL

STS CONSULTANTS
27313-XH
CH920792
20792001
115
SOIL

DATE RECEIVED: 07/28/92
DATE SAMPLED: 07/27/92

DATE ANALYZED: 08/05/92
DILUTION FACTOR: 1.0

1.

I

Number

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

Compound

Naphthalene
Acenaphthytene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzojkjfluoranthene
Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenzo(a,h)anthracene
Benzo(g,h,i)perylene

Quantitation
Limit
(ug/kg)

100
200
100
20.0
5.0
4.00
1.30
20.0
0.30
2.00
0.60
0.20
0.30
20.0
0.60
1.30

Results
Concentration
(ug/kg)

BQL
BQL
BQL
BQL
11
4.0
BQL
BQL
BQL
BQL
BQL
0.70
0.95
BQL
BQL
BQL

Comments:
Sample specific quantitation limits may be calculated by multiplying
the quantitation limit by the dilution factor.

BQL = Below Quantitation Limit



1

CUENT:
CUENT PROJECT ID:

IEA PROJECT ID:
IEA SAMPLE ID:

CUENT SAMPLE ID:
MATRIX:

POLYNUCLEAR AROMATIC
HYDROCARBONS (PNA)
SW-846 METHOD 8310-SPECIAL

STS CONSULTANTS
27313-XH
CH920792
20792003
118

SOIL

DATE RECEIVED: 07/28/92
DATE SAMPLED: 07/27/92

DATE ANALYZED: 08/05/92
DILUTION FACTOR: 1.0

J

Number

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

Compound

Naphthalene
Acenaphthylene
Acenaphthene
Flubrene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenzo(a,h)anthracene
Benzo(g,h,i)perylene

Quantitation
Limit
(ug/kg)

100
200
100
20.0
5.0
4.00
1.30
20.0
0.30
2.00
0.60
0.20
0.30
20.0
0.60
1.30

Results
Concentration
(ug/kg)

BQL
BQL
BQL
BQL
25
8.1
BQL
22
8.7
21
6.6
5.8
13
BQL
BQL
BQL

Comments:
Sample specific quantitation limits may be calculated by multiplying
the quantitation limit by the dilution factor.

BQL = Below Quantitation Limit

I

I
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IEA PROJECT* CH920792
CLIENT PROJECT ID 27313-XH

MATRIX SOIL

OIL & GREASE
EPA METHOD 418.1

mg/kg

CLIENT ID

LAB ID

OIL & GREASE

DATE EXTRACTED
DATE SAMPLED
DATE ANALYZED

DILUTION FACTOR

115

20792
001

37

07/30/92
07/27/92
08/04/92

1

109

20792
002

14000

07/30/92
07/24/92
08/04/92

100

118 METHOD
BLANK

20792

003 TS0730

31 < 20

07/30/92 07/30/92
07/27/92
08/04/92 08/04/92

1 1

POL

20

1
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Analytical Methodology

IEA utilizes approved environmental methodologies whenever possible and appropriate. Due
to the varying nature of sample matrices submitted to our laboratories we utilize a wide variety
of analytical methodologies and quality assurance protocols. Analytical results and Quality
Assurance protocols employed by our network laboratories are based on guidelines specified in
the following documents:

• "Methods of Organic Chemical Analysis of Municipal and Industrial Wastewater", Federal Register Vol.
49, No. 209, October 26, 1984;

• "Test Methods for Evaluating Solid Waste", SW-846 Third Edition, September 1986, USEPA;

• 'Standard Methods for the Examination of Water and Wastewater' 1985, 14th, 15th and 16th Edition;

• 'Methods for Chemical Analysis of Water and Wastes' March 1983, EMSL, EPA;

• 'Manual of Analytical Methods for the Analysis of Pesticides in Humans and Environmental Samples',
EPA 600/8-80-038, June 1980;

• Organic Analysis: Multi-media, Multi-Concentration-IFB-CLP, January 1991, Document Number
OLM01.2 (plus revisions);

• Inorganic Analysis: Multi-media, Multi-Concentration-IFB-CLP, Document Number ELM01.0;

• 'Handbook for Analytical Quality Control in Water and Wastewater Laboratories', EPA-600/4-79-019,
March 1979;

• National Enforcement Investigation Center Policies and Procedures Manual, EPA-330/9/78/001-R, Revised
May 1986

• "Maniial for the Certification of Laboratories Analyzmg Drinking Water", April 1990, EPA/570/9-90/008.

I



State Certifications

In some instances it may be necessary for environmental data to be reported to a regulatory
authority with reference to a certified laboratory. For your convenience, the laboratory
identification numbers for the lEA-Hlinois laboratory are provided in the following table. Many
states certify laboratories for specific parameters or tests within a category (ie. method 624 for
wastewater). The information in the following table indicates the lab is certified in a general
category of testing such as drinking water or wastewater analysis. The laboratory should be
contacted directly if parameter specific certification information is required.

1

I

ffiA-Dlinois
Certification Summary, as of June 1992

Department of Health Service!

Environmental Protection Agency

Department of Health and Environment.

Department of Natural Reaourcet

General Environmental

Drinking Water

Drinking Water

General Environmental

PH-0672

100238

02962

999756670

i

I

ii
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Definitions of Data Qualifiers and Tenninoloev

There are a number of data qualifiers that are widely used within the environmental testing
industry which may be utilized in our data reports. The following definitions of these qualifiers
are included as a service to our clientele. The majority of the qualifiers have evolved from the
EPA contract laboratory program (CLP) therefore, they may or may not be appropriate for the
particular testing that you have requested. If your work did not involve CLP type analyses, only
a few of these items may apply to your particular report.

A - This flag is utilized to indicate that a tentatively identified compound (TIC) is a suspected aldol-
condensation product formed during sample processing and caution should be applied in interpreting these
results.

B - This flag is used when the analyte is found in the associated blank as well as in the sample. It indicates
possible/probable blank contamination and warns the data user to use caution when applying the results of
this analyte.

BQL - Below quantitation limit indicates the compound was not detected in the sample above the practial
quantitation limit.

C - Indicates that a pesticide identification has been confirmed utilizing GC/MS techniques.

D - Indicates the sample extract was diluted by the factor listed due to the sample matrix and/or concentration
levels. All method detection limits or practical quantitation limits for the particular sample are therefore
increased by this dilution factor.

E - Indicates that the concentration of the specific compound exceeded the calibration range of the instrument
for that particular analysis.

J - Indicates an estimated value. It indicates that the compound was analyzed for and determined to be present
in the sample. This flag is used either when estimating a concentration for tentatively identified compounds
where a 1:1 response is assumed, or when the mass spectral data indicate the presence of a compound that
meet the identification criteria but the result is less than the sample quantitation limit but greater than zero.

MDL - The method detection limit (MDL) is defined as the minimum concentration of a substance that can be
measured and reported with 99% confidence that the analyte concentration is greater than zero.

ND - Indicates the compound or analyte was not detected in the sample above the method detection limit or the
practical quantitation limit for the particular analysis.

PQL - The practical quantitation limit is the lowest level that can be reliably achieved within specified limits of
precision and accuracy during routine operating conditions.

U - Indicates the compound was analyzed for but not detected in the sample above the applicable quantitation
limit. •

DoaMU>FM300.NET



CASE NARRATIVE
CH920792

Sample 109 required dilution due to high levels of
hydrocarbons. PNA analysis was subcontracted because the initial
request for 48 hour TAT could not be met internally. All samples
were handled under internal and external chain of custody.

The turnaround time requested was changed to standard 2 weeks
by Steve Bucher.

j

3
3
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FA * QUALITY
/A 1 ANALYTICAL
i LABS, INC.

STS Consultants Ltd.
1869 Techny Road
Northbrook, IL 60062

ATTN: Dave Grumman

Project #:
Date :

920476
09/17/92

Sampling Date:
Analyses Date:

Identification:

09/05,06/92
09/08-17/92

Nine samples taken by Robert Bryce identified
as:

Completed report.

Results follow:

Sample ID; B-126

TCLP KETAL8
Method: standard Method

Parameter

Arsenic
Cadmium
Chromium
Lead
Selenium
Silver
Barium
Mercury

Sample ID; B—128

TCLP KETALS
Method: Standard Method

Parameter

Arsenic
Cadmium
Chromium
Lead
Selenium
Silver
Barium
Mercury

PROJECT 127313-XH
8T8/C.O.C. 11465ft

MDL (mg/L)

1
1

0.2
0.1
0.
0.
0.2
0.1
0.1
0.05

Analysis (mg/L)

BDL
BDL
BDL
BDL
BDL
BDL
1.0
BDL

MDL (mg/L)

,1
,1

0.2
0.1
0.
0.
0.2
0.1
0.1
0.05

Analysis (mg/L)

BDL
BDL
BDL
BDL
BDL
BDL
1.1
BDL

• "Precision, Accuracy and Service"

1938 C UNIVERSITY LANE • LISLE, IL 60532 • 708/512-0061 FAX 708 / 512-0089
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Project #: 920476
Page 2 of 16

B-130

TCLP METALS
Method: Standard Method

Parameter

Arsenic
Cadmium
Chromium
Lead
Selenium
Silver
Barium
Mercury

MDL (mg/L)

,1
,1

0.2
0.1
0.
0,
0.2
0.1
0.1
0.05

Analysis (mg/L)

BDL
BDL
BDL
BDL
BDL
BDL
1.1
BDL

J

]
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Project #: 920476
Page 3 of 16

Sample ID: B-129

Method: Standard Methods

Paint Filter:
Acid Compatability:
Base Compatability:
Water Coapatability:
pH: (10% solution)
Open Cup Flashpoint:
Total Cyanide:
Reactive Cyanide:
Total Sulfide:
Reactive Sulfide:
Total Phenols:
BOX:

Method:

PCBs:

GC/ECD

TCLF METALS
Method: Standard Method

Parameter

Arsenic
Cadmium
Chromium
Lead
Selenium
Silver
Barium
Mercury

MDL fma/Kcn

0.5
0.5
1.0
1.0
2.5
5.0

MDL (mg/Kg)
0.5

MDL (mg/L)

0.2
0.1
0.
0.
0.2
0.1
0.1
0.05

Analysis
PASS

Slight foaming
Ho Reaction
No Reaction

8.7
>200°F
BDL
BDL
BDL
BDL
BDL
BDL

Analysis
BDL

Analysis (mg/L)

BDL
BDL
BDL
BDL
BDL
BDL
0.2
BDL

J
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Project #: 920476
Page 4 of 16

SamplelD: B-JL2 9_Lcont' dl

y—SERIES
Method: Sff-846 8240 (modified to capillary).

HDL (mg/Kg) Analysis (ng/Kg)

Acetone 0.10 BDL
Benzene 0.010 BDL
Carbon Tetrachloride 0.010 BDL
Carbon Disulfide 0.010 BDL
Chlorobenzene . 0.010 BDL
ortho-Dichlorobenzene 0.010 BDL
Ethylbenzene 0.010 BDL
Ethyl ether 0.050 BDL
Zsobutanol 0.075 BDL
Hethylene Chloride 0.050 BDL
HEX (2-Butanone) 0.075 BDL
MIBK 0.050 BDL
Tetrachloroethylene 0.010 BDL
Toluene 0.010 BDL
111-Trichloroethane 0.010 BDL
112-Trichloroethane 0.010 BDL
Trichloroethylene 0.010 BDL
112-Trichloro-122-
Trifluoroethane 0.010 BDL
Trichlorofluororoethane 0.010 BDL
Xylenes 0.025 BDL

P-SERIE8 SEMI-VOA'S
Method: 8W-846 8270 .̂

n-butyl Alcohol l.o BDL
Cresols 1.0 BDL
Cyclohexanone l.o BDL
2-Ethoxyethanol 1.0 BDL
Ethyl acetate 1.0 BDL
Nitrobenzene 1.0 BDL
2-Nitropropane 1.0 BDL
Pyridine 1.0 BDL

Method: GC/FID
Methanol 1.0 BDL
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Project #: 920476
Page 5 of 16
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TCLP VOLATILES
Method: 8W-846 8240 (modified to capillary)
Parameter HDL (mg/L)

Benzene
Carbon tetrachloride
Chlorobenzene
Chloroform
1,2-Dichloroethane
1,1-Dichloroethylene
Methyl ethyl ketone
Tetrachloroethylene
Trichloroethylene
Vinyl chloride

TCLP ACID EXTRACTABLES
Method: 8W-846 8270
Parameter

o-Cresol
a & p-Cresol
Pentachlorophenol
2,4/5-Trichlorophenol
2,4,6-Trichlorophenol

TCLP BASE/NEUTRALS
Method: Sff-846 8270
Parameter

1,4-Dichlorobenzene
2,4-Dinitrotoluene
Hexachloroethane
Hexachlorobutadiene
HexaChlorobenzene
Nitrobenzene
Pyridine

0.005
0.005
0.005
0.005
0.005
0.005
0.25
0.005
0.005
0.005

MDL (mg/L)

0.05
0.05
0.05
0.05
0.05

MDL (mg/L)

0.05
0.05
0.05
0.05
0.05
0.05
0.05

Analysis (mg/L)

BDL
BDL
BOL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

Analysis (mg/L)

BDL
BDL
BDL
BDL
BDL

Analysis (mg/L)

BDL
BDL
BDL
BDL
BDL
BDL
BDL
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B-131

Method: Standard Methods

Paint Filter:
Acid Contpatability:
Base Compatability:
Water Compatability:
pH: (10% solution)
Open Cup Flashpoint:
Total Cyanide:
Reactive Cyanide:
Total Sulfide:
Reactive Sulfide:-
Total Phenols:
BOX:

Method: 6C/ECD

PCBs:

TCLP METXLS
Method: Standard Method

Parameter

Arsenic
Cadmium
Chromium
Lead
Selenium
Silver
Barium
Mercury

Project #: 920476
Page 6 of 16

MDL frog/Kg)

0.5
0.5
,0
.0

2.5
5.0

1.
1.

MDL (mg/Kg)
0.5

MDL (mg/L)

0.2
0.1
0.1
0.1
0.2
0.1
0.1
0.05

AnalyjSLis_
PASS

No Reaction
No Reaction
No Reaction

8.6
>200°F
BDL
BDL
BDL
BDL
BDL
BDL

Analysis
BDL

Analysis (mg/L)

BDL
BDL
BDL
BDL
BDL
BDL
0.1
BDL

Ji
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Project f: 920476
Page 7 of 16

B-13 if cont' di

F-8ERIES
Method: SW-846 8240 (modified to capillary).

MDL (mg/Kg) Analysis (ing/Kg)

Acetone 0.10 BDL
Benzene 0.010 BDL
Carbon Tetrachloride 0.010 BDL
Carbon Disulfide 0.010 BDL
Chlorobenzene 0.010 BDL
ortho-Dichlorobenzene 0.010 BDL
Ethylbenzene 0.010 BDL
Ethyl ether 0.050 BDL
Isobutanol 0.075 BDL
Methylene Chloride 0.050 BDL
MEK (2-Butanone) 0.075 BDL
MIBK 0.050 BDL
Tetrachloroethylene 0.010 BDL
Toluene 0.010 BDL
lll-Trichloroethane 0.010 BDL
112-Trichloroethane 0.010 BDL
Trichloroethy1ene 0.010 BDL
112-Trichloro-122-
Trifluoroethane 0.010 BDL
Trichlorofluoromethane 0.010 BDL
Xylenes 0.025 BDL

P-8ERIE8 SEMZ-VOX's
Method: 8W-846 8270

n-butyl Alcohol l.o BDL
Cresols 1.0 BDL
Cyclohexanone 1.0 BDL
2-Ethoxyethanol l.o BDL
Ethyl acetate 1.0 BDL
Nitrobenzene i. o BDL
2-Nitropropane 1.0 BDL
Pyridine 1. o BDL

Method: 6C/FZD
Methanol 1.0 BDL
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Project f: 920476
Page 8 of 16

Sample ID: B-131 fcont'd)

TCLP VOIAT1LES
Method: 8W-846 8240 (modified to capillary)
Parameter HDL (mg/L)

i
3

Benzene
Carbon tetrachloride
Chlorobenzene
Chloroform
l,2-Dichloroethane
1,1-Dichloroethylene
Methyl ethyl ketone
Tetrachloroethylene
Trichloroethylene
Vinyl chloride

TCLP ACID EXTRACTABLES
Method: 8W-846 8270
Parameter

o-Cresol
a & p-Cresol
Pentachlorophenol
2,4,5-Trichlorophenol
2f4,6-Trichlorophenol

TCLP BASE/NZTJTRALS
Method: 8W-846 8270
Parameter

I,4-Dichlorobenzene
2,4-Dinitrotoluene
Hexachloroethane
Hexachlorobutadiene
Hexachlorobenzene
Nitrobenzene
Pyridine

0.005
0.005
0.005
0.005
0.005
0.005
0.25
0.005
0.005
0.005

HDL (mg/L)

0.05
0.05
0.05
0.05
0.05

MDL (mg/L)

0.05
0.05
0.05
0.05
0.05
0.05
0.05

Analysis (mg/L)

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

Analysis (mg/L)

BDL
BDL
BDL
BDL
BDL

Analysis (mg/L)

BDL
BDL
BDL
BDL
BDL
BDL
BDL
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Project #: 920476
Page 9 of 16

Sampling ID; MW-128

VOLATILES Method: BW-846 8240 (Modified to capillary)
Parameter MDL Analysis

ntg/L ng/L

1,1-Dichloroethane 0.001 BDL
1,1-Dichloroethene 0.001 BDL
1,1,1-Trichloroethane 0.001 BDL
1,1,2-Trichlproethane 0.001 BDL
1,1,2,2-Tetrachloroethane 0.001 BDL
1,2-Dichloroethane 0.001 BDL
1,2-Dichloropropane o.ooi BDL
1,2,3-Trichloropropane 0.001 BDL
l,4-Dichloro-2-butene 0.001 BDL
2-Butanone (MEK) 0.050 BDL
2-Chloroethyl vinyl ether 0.001 BDL
2-Hexanone 0.010 BDL
4-Methyl-2-pentanone(MIBK) 0.005 BDL
Acetone 0.075 BDL
Acrolein o.io BDL
Acrylonitrile 0.10 BDL
Benzene 0.001 BDL
Bromodichloromethane o.ooi BDL
Broaonethane 0.005 BDL
Carbon disulfide 0.001 BDL
Chlorobenzene o.ooi BDL
Chloroethane 0.005 BDL
Chloromethane 0.005 BDL
cis-l,3-Dichloropropene 0.001 BDL
Dibromochloroemethane 0.001 BDL
Dibrononethane 0.001 BDL
Dichlorodifluoronethane 0.001 BDL
Ethylbenzene o.ooi BDL
lodonethane 0.001 BDL
Methylbenzene (Toluene) 0.001 BDL
Methylene chloride 0.001 BDL
Styrene 0.001 BDL
Tetrachloroethene 0.001 BDL
Tetrachloromethane 0.001 BDL
trans-l,2-Dichloroethene 0.001 BDL
trans-l,3-Dichloropropene 0.001 BDL
Tribrononethane (Bromoform) 0.001 BDL
Trichloroethene 0.001 BDL
Trichlorofluoronethane 0.001 BDL
Trichloromethane (Chloroform) 0.001 BDL
Vinyl acetate 0.025 BDL
Vinyl chloride 0.005 BDL
Xylenes (Total) 0.003 BDL
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Project #: 920476
Page 10 of 16

Sampling IP: MW-129

VOLATILES Method: Sff-846 8240 (Modified to capillary)
Parameter MDL Analysis

mg/L rog/L

1,1-Dichloroethane 0.001 BDL
1,1-Dichloroethene 0.001 BDL
1,1,1-Trichloroethane 0.001 BDL
1,1,2-Trichloroethane 0.001 BDL
1,1,2,2-Tetrachloroethane 0.001 BDL
1,2-Dichloroethane 0.001 BDL
1,2-Dichloropropane 0.001 BDL
1,2,3-Trichloropropane 0.001 BDL
l,4-Dichloro-2-butene o.ooi BDL
2-Butanone (MEK) 0.050 BDL
2-Chloroethyl vinyl ether 0.001 BDL
2-Hexanone 0.010 BDL
4-Methyl-2-pentanone(MIBK) 0.005 BDL
Acetone 0.075 BDL
Acrolein 0.10 BDL
Acrylonitrile 0.10 BDL
Benzene 0.001 BDL
Broroodichlororaethane 0.001 BDL
Bronomethane 0.005 BDL
Carbon disulfide 0.001 BDL
Chlorobenzene 0.001 BDL
Chloroethane 0.005 BDL
Chloromethane 0.005 BDL
cis-l,3-Dichloropropene 0.001 BDL
Dibromochloroemethane 0.001 BDL.
Dibromonethane 0.001 BDL
Dichlorodifluoromethane 0.001 BDL
Ethylbenzene 0.001 BDL
Zodonethane 0.001 BDL
Hethylbenzene (Toluene) 0.001 BDL
Methylcne chloride 0.001 BDL
Styrene o.ooi BDL
Tetrachloroethene 0.002 BDL
Tetrachloronethane 0.001 BDL
trans-l,2-Dichloroethene o.ooi BDL
trans-1,3-Dichloropropene 0.001 BDL
Tribromomethane (Brorooform) 0.001 BDL
Trichloroethene 0.001 BDL
Trichlorofluoromethane 0.001 BDL
Trichloromethane (Chloroform) 0.001 BDL
Vinyl acetate 0.025 BDL
Vinyl chloride 0.005 BDL
Xylenes (Total) 0.003 BDL

L
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Project #: 920476
Page 11 of 16

Sampling ID; MW-130

VOLATILE8 Method: SW-846 8240 (Modified to capillary)
Parameter HDL Analysis

mg/L mg/L

1,1-Dichloroethane 0.01 BDL
1,1-Dichloroethene 0.01 BDL
1,1,1-Trichloroethane 0.01 BDL
1,1,2-Trichloroethane 0.01 BDL
1,1,2,2-Tetrachloroethane 0.01 BDL
1,2-Dichloroethane 0.01 BDL
1,2-Dichloropropane 0.01 BDL
1,2,3-Trichloropropane 0.01 BDL
l,4-Dichloro-2~butene 0.01 BDL
2-Butanone (MEK) 0.50 BDL
2-Chloroethyl vinyl ether 0.01 BDL
2-Hexanone 0.10 BDL
4-Methyl-2-pentanone(MIBK) 0.05 BDL
Acetone 0.75 BDL
Acrolein 1.0 BDL
Acrylonitrile 1.0 BDL
Benzene 0.01 BDL
Broaodichloromethane 0.01 BDL
Bronomethane 0.05 BDL
Carbon disulfide 0.01 BDL
Chlorobenzene 0.01 BDL
Chioroethane 0.05 BDL
Chloronethane 0.05 BDL
cis-1,3-Dichloropropene 0.01 BDL
Dibroinochloroeinethane O.oi BDL
Dibrononethane 0.01 BDL
Dichlorodifluororoethane 0.01 BDL
Ethylbenzene 0.01 BDL
lodonethane 0.01 BDL
Methylbenzene (Toluene) 0.01 0.13
Methylene chloride 0.01 BDL
Styrene 0.01 BDL
Tetrachloroethene 0.02 BDL
Tetrachl oromethane o. o 1 BDL
trans-l,2-Dichloroethene 0.01 BDL
trans-1,3-Dichloropropene 0.01 BDL
Tribromonethane (Broaoform) 0.01 BDL
Trichloroethene 0.01 BDL
Trichlorofluoromethane 0.01 BDL
Trichloromethane (Chloroform) 0.01 BDL
Vinyl acetate 0.25 BDL
Vinyl chloride 0.05 BDL
Xylenes (Total) 0.03 0.31
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Project #: 920476
Page 12 of 16

MW-l 31

voiATILES Method: 8W-846 8240 (Modified to capillary)
Parameter MDL Analysis

ag/L ag/L

l, i-Dichloroethane o. 001 BDL
1,l-Dichloroethene 0.001 BDL
1,1,1-Trichloroethane 0.001 BDL
1,1,2-Trichloroethane 0.001 BDL
1,1,2,2-Tetrachloroethane 0.001 BDL
1,2-Dichloroethane 0.001 BDL
1,2-Dichloropropane 0.001 BDL
1,2,3-Trichloropropane 0.001 BDL
l,4-Dichloro-2~butene 0.001 BDL
2-Butanone (MEK) 0.050 BDL
2-Chloroethyl vinyl ether 0.001 BDL
2-Hexanone o.oio BDL
4-Methyl-2-pentanone(MIBK) 0.005 BDL
Acetone 0.075 BDL
Acrolein 0.001 BDL
Acrylonitrile 0.001 BDL
Benzene 0.001 BDL
Broaodichloromethane 0.001 BDL
Broaoroethane 0.005 BDL
Carbon disulfide 0.001 BDL
Chlorobenzene 0.001 BDL
Chloroethane 0.005 BDL
Chloronethane - 0.005 BDL
cis-1,3-Dichloropropene 0.001 BDL
Dibromochloroemethane 0.001 BDL
Dibronoinethane 0.001 BDL
Dichlorodifluoromethane 0.001 BDL
Ethylbenzene 0.001 BDL
lodonethane o.ooi BDL
Methylbenzene (Toluene) 0.001 BDL
Methylene chloride 0.001 BDL
Styrene 0.001 BDL
Tetrachloroethene 0.001 BDL
Tetrachlororoethane 0.001 BDL
trans-l,2-Dichloroethene 0.001 BDL
trans-1,3-Dichloropropene 0.001 BDL
Tribroaonethane (Broaofora) 0.001 BDL
Trichloroethene 0.001 BDL
Trichlorofluoromethane 0.001 0.74
Trichloroaethane (Chloroform) 0.001 BDL
Vinyl acetate 0.025 BDL
Vinyl chloride 0.005 BDL
Xylenes (Total) 0.003 BDL
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Samele_ID :_JHW=JL28fcont' dl

FKA*8
Parameter

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenzo(a, h)anthracene
Fluoranthene
Fluorene
Ideno(l,2,3-c,d)pyrene
Naphthalene
Phenanthrene
Pyrene

Method: Sff-846 0310
MDL (mg/L)

0.010
0.010
0.0066
0.00010
0.00020
0.00018
0.00076
0.00017
0.0015
0.00030
0.0020
0.0020
0.00040
0.010
0.0060
0.0027

Analysis (ag/L)

BDL
BDL
BDL
0.00095
0.00097
BDL
BDL
BDL
BDL
BDL
0.0021
BDL
BDL
BDL
BDL
BDL

Sample ID; MW-129

PHA'S
Parameter

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
Ideno(l,2,3-c,d)pyrene
Naphthalene
Phenanthrene
Pyrene

Method: SW-846 8310
MDL

0.010
0.010
0.0066
0.00010
0.00020
0.00018
0.00076
0.00017
0.0015
0.00030
0.0020
0.0020
0.00040
0.010
0.0060
0.0027

Analysis (mg/L)

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
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Sample IDt MW-130 fcont'd)

PNA'S
Parameter

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(X)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
Ideno(l,2,3-c,d)pyrene
Naphthalene
Phenanthrene
Pyrene

Method: SW-846 8310
HDL (rog/L)

0.10
0.10
0.066
0.0010
0.0020
0.0018
0.0076
0.0017
0.015
0.0030
0.020
0.020
0.0040
0.10
0.060
0.027

Sample ID; KW-13Ifcont'cD

1

PHA'8
Parameter

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
Ideno(1,2,3-c,d)pyrene
Naphthalene
Phenanthrene
Pyrene

Method: SW-846 8310
MDL (ng/L)

0.010
0.010
0.0066
0.00010
0.00020
0.00018
0.00076
0.00017
0.0015
0.00030
0.0020
0.0020
0.00040
0.010
0.0060
0.0027

Analysis (mg/L)

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
0.37
0.087
BDL

Analysis (mg/L)

BDL
BDL
BDL
0.00019
0.00024
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
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gamole ID: MW-128 fcont'dl

TOTAL METALS
Method: Standard Methods

Parameter

3
9

j

3.
I

TOTAL METALS
Method: Standard Methods

Parameter

Arsenic
Cadmium
Chromium
Lead
Selenium
Silver
Barium
Mercury

MDL (mg/L)

Arsenic
Cadmium
Chromium
Lead
Selenium
Silver
Barium
Mercury

Sample ID: MW-129 (cont'd)

0.2
0.05
0.05
0.1
0.2
0.05
0.05
0.005

Analysis (mg/L)

BDL
BDL
BDL
0.5
BDL
BDL
0.33
BDL

MDL (mg/L)

0.2
0.05
0.05
0.1
0.2
0.05
0.05
0.005

Analysis (mg/L)

BDL
BDL
BDL
BDL
BDL
BDL
0.21
BDL

I
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Samule fcontldl

TOTAL METALS
Method: standard Methods

Parameter

Arsenic
Cadmium
Chromium
Lead
Selenium
Silver
Barium
Mercury

Sample ID; MW-131 fcont'dV

TOTAL METALS
Method: Standard Methods

Parameter

Arsenic
Cadmium
Chromium
Lead
Selenium
Silver
Barium
Mercury

PCBs/Liquid
Method: 6C/ECD

MDL (mg/L)

0.2
0.05
0.05
0.1
0.2
0.05
0.05
0.005

Analysis (mg/L)

BOL
BDL
0.06
1.8
BDL
BDL
0.29
BDL

MDL (mg/L)

0.2
0.05
0.05
0.1
0.2
0.05
0.05
0.005

Sample ID: (cont'dl
MW-128
KW-129
MW-130
MW-131

MDL fma/L)
0.02
0.02
0.02
0.02

Analysis (mg/L)

BDL
BDL
BDL
2.9
BDL
BDL
0.14
BDL

Analysis fmq/L)
BDL
BDL
BDL
BDL

MDL = Method Detection Limit
BDL = Below Detection Limit

Respectfully submitted,

Nicholas
Lab Manager
Quality Analytical Labs, Inc.

I1
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Confidential Client
Assessment of Hazardous Solid Waste
Storage Risk

A nuclear fuel processing plant had
treated low level radioactive waste by
solidification and storage in steel drums.
After a short period of time a number of
the drums showed a substantial degree of
swelling, and in view of the nature of the
contents, the owners asked STS to
determine the nature and condition of the
contents prior to opening the drums.

Using a combination of dynamic and
1 mechanical tests, STS was able to prove
that the waste had not reliquified, and
there was a very low risk of gas pressure
build-up in the drums. The drums were
then successfully opened with no spillage
or gas release, confirming STS' analysis
that the swelling was caused by uneven
expansion of the solidification agent,
probably caused by incomplete mixing.

Fermi National Laboratory
Tritium Contaminated Water Sampling
Batavia, Illinois

STS participated in the design, installation
and sampling of a series of groundwater
monitoring wells to explore for a potential
release of tritium-enriched water at Fermi

^ National Laboratory. The wells were
installed at an angle, to facilitate sampling
of a drainage system beneath the radiation
source which had been installed to collect
and contain any releases which might
occur. Precise location and alignment
specifications were required and complied
with. Drilling methods required that no
water be introduced, in order to minimize
the potential dilution of the tritiated water
which may have been present, and to
constrain any migration. All equipment
used was monitored for potential
radiation contamination and was
decontaminated before removal from the
site. Samples were collected by STS
personnel using dedicated sampling
equipment to avoid potential cross
contamination. Analysis was conducted
at a subcontracted laboratory selected by
Fermi Lab representatives.

Kerr-McGee Corporation
Radioactive Contamination Assessment
West Chicago, Illinois

STS was retained for a hydrogeological
assessment of the firm's West Chicago
processing facility. Contamination of a
down-gradient municipal well prompted
officials to institute a source evaluation for
the contamination. STS'scope of services
included a remedial investigation of the
site. The facility which was formerly used
as a uranium processing plant contained
numerous waste tailing piles which were
determined to be leaching low level radio-
nuclei and volatile organic compounds
into the groundwater. The investigation
scope included the installation of over 40
stainless steel groundwater monitoring
wells to determine groundwater flow
direction and horizontal and vertical
gradients. STS conducted extensive
sampling to determine levels of
contamination for contaminants. STS
performed over 1220 soil borings for soil
sampling and chemical analysis to define
the extent of near surface and deep aquifer
contamination. STS also conducted an
extensive geophysical exploration
program including resistivity soundings
and profiling, electromagnetic inductance
and ground penetrating radar surveys.
STS performed extensive groundwater
flow and solute transport modeling to
predict steady state contamination
transport using a variety of scenarios.
STS' modeling indicated that the leaching
of the waste tailings had contaminated the
underlying groundwater table. The
contaminants had migrated over time to
the groundwater supplies of the down-
gradient municipalities. STS crews
worked under an exhaustive health and
safety program developed by STS and
Kerr-McGee.

Institute of Paper Science and
Technology
Appleton, Wisconsin

STS conducted a subsurface exploration
for the recovery of previously disposed
radioactive tracer chemicals. Small
quantities of Promethium-147, Silver-110,
Carbon-14 and Tritium were disposed at
the IPST facility in 1979. STS was
contracted to locate and remove the
materials which were reportedly disposed
of in a container.

STS conducted a series of site surveys
including Electromagnetic(EM), Ground
Penetrating RadarfGPR) and a radiation
survey using a Geiger-Mueller Radiation
Survey Meter. Subsequent exploration
included test pit trenching of identified
target areas.

The materials disposed were reportedly
exempt from regulation due to the small
quantities, and were proposed to be
removed as part of a real estate sale under
consideration.

STS Consultants, Ltd.
Consulting Engineers


